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DECISION TO BE MADE

This record documents my decision to select the alternative that will be used
to develop the Plan of Operations for the Kensington Gold Project. This
decision is based upon the analysis and evaluation in the Final Environmental
Impact Statement.

ALTERNATIVES SELECTED FOR DETAILED EVALUATION -

Six alternatives were evaluated, including the No Action Alternative. The
range of alternatives addressed the major issues associated with this project.
The five action alternatives differed from each other in the type and location
of various project components.

The alternatives are summarized as follows:

Alternative A - No Action - As a result of this alternative, the Forest
Service would not approve a Plan of Operations for the Kensington Project.
This alternative precludes any mining and milling activities on National
Forest System Lands at the project site under this proposal. Exploration
activities would be allowed to continue, subject to applicable laws and
regulations.

Alternative B - Applicant Proposal - This alternative consists of the
project as proposed by the Kensington Venture in their Applicmt Proposal,
Appendix A of the Draft EIS.

-Ore crushing would be underground
-Ore grinding would be above ground.
-Generators would be located at mill site.
-Waste rock and borrow areas would be within Sherman Creek drainage.
-Tailings slurry would be disposed of in an impoundment in Sherman

Creek drainage.
-Ophir and Sherman Creek (8,OOO feet) would be diverted around the

impoundment.
-The spillway for the Ophir and Sherman Creek diversion would be

constructed of concrete.
-Water treatment methods would be alkaline chlorination and pond

settling.
-Discharge of tailings pond effluent would be to marine waters north

of Point Sherman.
-Employees would be transported from Juneau and stay at an on-site

camp
-Supplies would be transported to a Comet Beach facility with no

breakwater.
-275 Acres of land would be disturbed.
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Alternative C - Berners Bay Access - This alternative would differ from
Alternative B as follows:

-Spillway would be constructed of riprap.
-Water treatment methods include dechlorination and enhanced pond

settling.
-Employees and supplies would be transported to a terminal in Slate

Creek Cove in Berners Bay. Employees would be transported to the

-392

site daily by ferry. An 8.5 mile road would be
Creek Cove to the project site. There would be
camp at the site.
Acres of land would be disturbed.

built from Slate
only an emergency

Alternative D - Sweeny Creek Tailings Disposal - This alternative would
differ from Alternative B in the following items.

-Grinding would be located underground.
-Generators would be located near Comet Beach.
-Tailings disposal impoundment would be in Sweeny Creek drainage.

This would require an additional 2 miles of tailings slurry line.
-Sweeny Creek (6,OOO feet) would be diverted around impoundment.
-Water treatment methods would include dechlorination and enhanced

pond settling.
-Employees would be transported by helicopter from Bridget or Yankee

Cove area.
-229 Acres of land would be disturbed.

Alternative E - Dewatered Tailings Disposal - This alternative differs from
Alternative B as follows:

-Tailings would be dewatered and disposed at one of two locations
within the Sherman Creek drainage, but outside the stream
channels,.

-No major stream diversions needed.
-No tailings impoundment or spillway needed.
-Water treatment methods would use hydrogen peroxide to destroy

cyanide and would add dechlorination. Pond settling would be
designed for dewatered tailings.

-237 Acres of land would be disturbed.

Alternative F - This alternative was developed and analyzed in response to
public comments on the DEIS and would differ from Alternative B as
follows:

-Water treatment methods: three options have been assessed. All three
options would add dechlorination and enhanced pond settling. In
addition to this, the second option would filter total suspended
solids (TSS) from the effluent below the tailings impoundment.
The third option would dewater the CIL portion of the mill
effluent. Effluent treatment methods include hydrogen peroxide
cyanide destruction and chemical precipitation of the CIL mill
effluent.

-Discharge to marine waters would be south of Point Sherman. The
pipeline would be buried near the mean high tide line from the
existing camp area to a point near Point Sherman.

-277 Acres of land would be disturbed.
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PREFERRED ALTERNATIVE

Alternative A, No Action, is the er.vironmentallypreferred alternative. The
definition of environmentally preferred is the alternative which causes the
least damage to the biological and physical environment, and which best
protects, preserves, and enhances historic, cultural, and natural resources.

DESCRIPTION OF THE

The Forest Service
Plan of Operations

FOREST SERVICE PREFERRED ALTERNATIVE

preferred alternative will be used in the development of the
for the project.

Based on the analysis and evaluation in the Final Environmental Impact
Statement for the Kensington Project, it is my decision to select Alternative F
with water treatment Option 1.

The choice of Option 1 is based on the assessment that the water discharged
from the impounaent area can meet water quality criteria found in the Draft
National Pollutant Discharge Elimination System (NPDES) permit by
dechlorinating the mill effluent and enhancing the settling of suspended solids
in the tailings impoundment with a combination of flocculants, baffles, and
other design methods. These methods are estimated to enhance settling of TSS
by 75 percent, thereby substantially reducing the discharge of TSS and heavy
metals to Lynn Canal. Additional effluent treatment measures such as those
described in Alternative F, Options 2 and 3, may be implemented if the final
NPDES permit, or ADEC mixing zone criteria require lower concentrations of TSS,
cyanide, or metals in the tailings pond effluent discharge. If violations of
the NPDES permit effluent standards occur, EPA may require additional treatment
of the effluent.

Approval of the marine discharge site identified in the Preferred Alternative
is outside the jurisdiction of the Forest Service. It is included as a
recommended site since it represents the only practical option to address
concerns expressed about conflicts with anchoring vessels and the perceived
threat to the high value fishery north of Point Sherman. The Clean Water Act
requires a Certification of Reasonable Assurance with the Clean Water Act from
the Alaska Department of Environmental Conservation and a National Pollutant
Discharge Elimination System permit from the Environmental Protection Agency
before final criteria for marine effluent discharge can be determined.

RATIONALE FOR THE DECISION

Alternative F was selected because it best addresses the issues identified
during scoping and comments received concerning the DEIS. While some
alternatives might better address certain issues, the Preferred Alternative
provides the best mix for addressing them at an acceptable level.

Under Alternative F, all ground disturbance on National Forest System lands
will be confined to one drainage. Based on comments to the DEIS and additional
technical analysis, including considerations for installation, operation, and
safety, I have decided to authorize operation of ore grinding facilities above
ground and to allow power generating facilities to be located at the mill
site. This differs from the Preferred Alternative identified in the DEIS.
Approval is contingent upon design and monitoring verification by the proponent
that structures housing these facilities can be designed to reduce noise
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produced in the structures to a level no higher than 79 dBA at a distance of 50
feet from the structures. By locating the generators at the mill, waste heat
can be utilized for heating the camp and mine with associated reduction in fuel
consumption and some reduction in risks associated with fuel handling and
storage.

All facilities (the mine, mill, waste rock disposal, rock quarry areas,
tailings disposal, camp and supply loading area) will be contained in Sherman
Creek drainage. This minimizes the area of ground disturbed by roads and
tailings pipelines. Locating the impoundment in Sherman Creek results in
slightly larger tailings surface area.

Compared with dewatered tailings, disposal of the slurried tailings in an
impoundment in Sherman Creek is more stable over the long-term because it is
contained by a higher strength embankment. In the case that primary spill
prevention and containment measures fail, the Sherman Creek impoundment will
also serve as a secondary spill containment area, since the decant valve can be
closed to prevent the release of spilled material to fresh or marine waters.
The trade-off is that it creates the need for long-term maintenance of the
spillway to route Sherman Creek over the tailings impoundment and into the
natural channel. Dewatered tailings piles would be more visible from Lynn
Canal. In addition, the operational success of drying, placement, ahd
compaction to stabilize dewatered tailings piles is questionable due to the
area’s high precipitation.

Discharge water quality requirements for the project will be determined by the
EPA through the final NPDES permit and by the Alaska Department of
Environmental Conservation through their decision of whether or not to issue a
permit for a mixing zone in the marine receiving waters. If ADEC permits this
zone they will also determine the size to be used for administrative purposes
and the location.

Water treatment in Alternative F includes dechlorination and enhanced pond
settling because the wastewater analysis indicated that the tailings pond
treatment proposed in the applicant’s proposal (AlternativeB) would require
additional treatment to meet the water quality criteria in the Draft NPDES
permit. These criteria apply to the effluent at the end of the outfall pipe.
The analysis indicates that additional dilution would be required for some
effluent constituents (TSS, copper, lead, and total cyanide) to meet marine
receiving water criteria established by the State of Alaska. The FEIS
describes the impacts to marine biota within this dilution or mixing zone and
in the area where effluent sediments may be deposited. The analysis indicates
that there would be no significant bioaccwulation, concentration, or
persistence of the materials in the environment; that there would be no adverse
impact on anadromous fish spawning or rearing habitat; and there would be no
barrier formed to migratory species. No practicable effluent treatment methods
are available to reduce concentrations of TSS, total cyanide, and metals in the
effluent to levels that meet State of Alaska marine receiving water quality
criteria without allowance for dilution in a mixing zone.

Locating the marine outfall in the area south of Point Sherman would reduce
potential anchor fouling conflicts with the commercial fishing fleet when they
anchor in the protected area off Comet Beach. It would also avoid mixing the
tailings effluent in the waters which eddy in front of Comet Beach.
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Helicopter flights
Juneau airport and

from the airport would utilize existing facilities at the
minimize impacts to recreation activities near the end of

the Juneau road system.

On the recommendation of specialists in dam construction and safety, including
the U.S. Army Corps of Engineers, I am withdrawing my earlier preference that
the Sherman Creek spillway channel be constructed of large riprap. The charinel
will be constructed of concrete and designed for minimum long term maintenance.
Long term bonding will be developed to assure that funds are available for long
term maintenance.

Alternative B concentrates development and potential impacts in one drainage
but does not provide for water treatment, dechlorination, or reducing potential
conflicts associated with marine discharge north of Point Sherman.

Alternative C minimizes conflicts with marine traffic in Lynn Canal by locating
the marine terminal in Slate Creek Cove but spreads the impacts over several
drainages including the popular recreation area of Berners Bay. By increasing
the handling of fuel and chemicals, it increases the potential for spills.

Alternative D spreads the disturbance to two drainages. A tailings slurry
pipeline would be necessary to transport tailings to the Sweeny Creek tailings
impoundment, increasing surface disturbance and the potential for a spill.
Locating electrical generators near Comet Beach rather than at the mill site
would result in the 10SS of the waste heat which would otherwise be used for
heating the camp and underground facilities. Underground grinding would
increase construction and operational costs without providing benefits.
Information developed in response to comments on the DEIS indicate that noise
levels associated with both the generators and grinding facilities can be
reduced, through design and orientation of the facilities, to levels which will
not result in increased wildlife disturbance.

Alternative E would eliminate the need to construct a dam and dispose of mill
tailings directly in Sherman Creek but would require construction of a very
large structure to store up to ten days of tailings during wet weather.
Alternative E would create the most noise impacts to mountain goats because of
truck/offloadingactivity. This alternative is also the most visible from Lynn
Canal. Dewatering the tailings would require a third generator, increasing
fuel consumption and handling. Dewatering of tailings has never been attempted
on this scale in this climate, and it can be considered an unproven
technology.

The General Mining Law states that mining claims on Federal lands are “free and
open to exploration and purchase.” Similarly, the Organic Act of June 4, 18$?7
states: “Nor shall anything herein prohibit any person from entering upon such
national forests for all proper and lawful purposes, including that of
prospecting, locating, and developing the minerals resources thereof; provided
that such persons comply with the rules and regulations covering such national
forests.” The Mining and Mineral Policy Act and the Federal Land Policy and
Management Act require responsible federal agencies to review an applicant’s
plan of operations to ensure that: 1) adequate provisions are included to
minimize, where feasible, adverse environmental impacts on public land surface
resources; 2) measures are included to provide for reclamation, where
practicable; and 3) the proposed operation would comply with other applicable
federal and state laws and regulations. The applicable authority for
finalization and approval of the Plan of Operations is 36 CFR 228. The
Kensington Project is located within lands designated as LUD 11 in the Tongass.
Land Management Plan, as amended, which allow for mineral development subject
to existing laws.
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PUBLIC INVOLVEMENT

A Notice of Intent was filed in the Federal Register on October 23, 1989.
Public involvement began on October 19, 1989with an agency scoping meeting
attended by Federal, State, and local agencies. Public scoping meetings were
held in Juneau on December 13, 1989 and in Haines on January 9, 1990. Out of
this effort, a Draft Scoping Document identifying issues and concerns was sent
to the public in May, 1990 for their review ~d comment” After receiving
public comment, a Final Scoping Document was sent to the public in August,
1990.

The Draft EIS was sent to the public in June, 1990 for a 90 day comment period.
Public hearings were held in Juneau on July 11 and in Haines on July 18.
Included in the meetings were question and answer sessions with the Forest
Service and ACZ InterdisciplinaryTeams. The Juneau meeting was held in
cooperation with the City and Borough of Juneau, who also participated in both
the question and answer session and the hearing. Approximately 150 people
attended the Juneau meeting with 30 people testifying. In Haines approximately
80 people attended with 34 people testifying. Since water quality was one of
the most important issues associated with this project, water quality workshops
were held August 8 in Haines and August 9 in Juneau with 15 and 25 people,
respectively, attending the workshops. The workshops were held during the day
with EPA’s NPDES hearings held during the evening.

All meetings were announced on local TV and radio stations and in local
newspapers in both communities. In addition, the Juneau and Haines newspapers
have printed many articles on the proposed Kensington Mine. Presentations
regarding the project have also been made to local organizations by the Forest
Service.

One hundred and twenty-one comment letters were received on the DEIS and used
to develop the FEIS.

MITIGATION, MONITORING, AND RECLAMATION

The FEIS identifies mitigation measures that are designed to ensure that all
practicable means have been adopted to avoid or minimize potential
environmental impacts from the selected alternative during the construction and
operation of the Kensington Project. Chapter 2, Management, Mitigation, ~d
Monitoring lists the mitigation measures common to all alternatives and the
mitigation measures specific to Alternative B, which also apply to Alternative
F. These mitigation measures are considered to be effective, and are made a
part of this decision. They have been successfully used in other projects with
similar types of activities. Mitigation and monitoring plans will be submitted
as part of the detailed Plan of Operations.



Monitoring will determine compliance
and validate projected environmental

of the project
effects of the

with the
project.

on-site monitoring will be financed by the operating company
cooDerativelv with the Forest Service based on monitoring plans approved as
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Plan of Operations
Much of the
and conducted

.
part of the Plan of Operations. The Forest Service will be responsible for
approving the monitoring plans dealing with the upland portions of this
project. Standards for monitoring of tailings effluent and marine water will
be approved by EPA and ADEC as part of their permits. Chapter 2 contains
monitoring measures common to all action alternatives and monitoring measures
specific to Alternative F. These monitoring measures are made part of this
decision and will guide development of the Plan of Operations.

The purpose of reclamation is to return the disturbed areas to a stabilized and
productive condition and protect long-term land and water resources. Chapter 2
of the FEIS lists the reclamation measures that will be used to develop the
reclamation plan that will be part of the Plan of Operations. These measures
are also part of this decision.

TONGASS LAND MANAGEMENT PLAN, AS AMENDED

Alternative F is consistent with the Tongass Land Management Plan, as amended.
The site is located in Management Areas 19C and 20C which have been assigned
Land Use Designation (LUD) II. The emphasis for management in this area is for
major activity to be oriented toward maintaining the land in a wild and
roadless condition, except for authorized uses. Mining is an authorized use.

ANILCA SECTION 810, SUBSISTENCE EVALUATION AND FINDING

As required by Section 81o of ANILCA, the effect of this project on subsistence
has been evaluated in terms of, a) subsistence uses and needs, b) availability
of other lands, c) other alternatives. Alternative F does not present a
significant possibility of significantly restricting subsistence uses.
Therefore, it is my determination that this decision will not cause a
significant restriction of subsistence uses or resources.

COASTAL ZONE WAGEMENT ACT OF 1972, AS AMENDED

The Coastal Zone Management Act requires the Forest Service, when conducting or
authorizing activities or undertaking development directly affecting the
coastal zone, to insure that the activities or development be consistent with
the approved Alaska Coastal Management Program to the maximum extent
practicable. I have determined that selection of Alternative F is consistent
with the Alaska Coastal Management Program to the maximum extent practicable.

ENDANGERED SPECIES ACT OF 1973

No Federally listed threatened or endangered species will be affected by
Alternative F.
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NATIONAL HISTORIC PRESERVATION ACT OF 1966

The Forest Service program for compliance with the National Historic
Preservation Act includes locating, inventorying and nominating all cultural
sites that may be directly or indirectly affected by Alternative F. No known
cultural resources occur in the project area.

FLOODPLAINS, WETLANDS, AND DECISION IMPLEMENTATION

Alternative F involves floodplains and wetlands. Implementation of this
decision may occur no sooner than 30 days from the date of publication of the
notice of availability of the FEIS in the Federal Register.

IMPLEMENTATION

Implementation
are subject to

DATE:

of decisions made by the CHATHAM AREA FOREST
appeal pursuant to 36 CFR Part 217, normally

SUPERVISOR, which
may not occur for 7

calendar days following publication of legal notice of the decision in the
Juneau Empire newspaper, published in Juneau, Alaska. Because this decision
involves floodplains and wetlands, implementation of this decision may occur no
sooner than 30 days from the date of publication of the notice of this
decision.

RIGHT TO APPEAL OR ADMINISTRATIVE REVIEW

This decision is subject to administrative review (appeal) pursuant to 36 CFR
Part 217. A written notice of appeal, in duplicate must be filed with the
Reviewing Officer:

—

The Notice of
this decision

Appeal
in the

MICHAEL A. BARTON
Regional Forester

Forest Service, USDA
Federal Building
P.O. Box 21628

Juneau, AK 99802-1628

must be filed within 45 days of publication of notice of
Juneau Empire.

with 36 CFR Section 217.9, it is the responsibility of those whoIn accordance
appeal a decision to provide the Reviewing Officer sufficient evidence and
argument to show why the decision by the lower level officer should be changed
or reversed. At a minimum, the written notice of appeal filed must:

1. State that the document is a Notice of Appeal filed pursuant to 36 CFR
Part 217.

2. List the name, address, and telephone number of appellant;

.

3. Identify the decision about which the requestor objects;
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4. Identify
subject,

5. Identify
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the document in which the decision is contained, by title and
date of the decision, and name and title of the Deciding Officer.

specifically that portion of the decision document to which the
requestor objects;

6. State the reasons for objection, including issues of fact, law, regulation,
or policy and, if applicable, specifically how the decision violates the
law, regulation, or policy; and

7. Identify the specific change(s) in the decision that the appellant seeks.

Fores#Supervisor
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8465 Old Dairy Road

Juneau, Alaska

, This Final Environmental Impact Statement is written in response to a proposal for an underground gold
mine on the Tongass National Forest. The Forest Se~ice will use this document to support a decision
on a plan of operations under 36 CFR 228. The FEIS will also support decisions by the U.S. Army Corps
of Engineers and The Environmental Protection Agency for permits under Sections 404 and 402 of the
Clean Water Act. The proposal is to mine 4,000 tons of ore per day for a period of 12 years. Tailings
would be disposed in a conventional tailings impoundment located in Sherman Creek basin. The site

)
would be reclaimed after mining is complete. Approximately 340 people would be employed. There

J,
1 would be an onsite camp for workers who would commute to the site via helicopter.

‘:1 Alternatives to the proposed action that were considered include: 1) not developing the project 2)
changing the location of several project features, 3) having employees commute to the site every day, 4)

J,,: moving some of the project features to underground mine excavations, 5) disposing of the tailings in a,J
j dewatered tailings facility and 6) using different wastewater treatment strategies and different locations

for project effluent discharge.

\\
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Kensington Go/d Project FINAL ENV.IRONMENTU IMPACT STATEMENT Summafy

The KensingtonVenture has submitteda project
proposal to the USDA Forest Setvice, Tongass
National Forest, Chatham Area, for proposed
development and operation of the Kensington
Project. The proposed KensingtonProject
consistsof an underground gold mine, an ore
processingfacility,an office and maintenance
complex, an employee camp, helipott, a marine
terminal, an explosivesmagazine, and
miscellaneoussupport areas. The Kensington
Project is a joint venture between Coeur Alaska
Inc. (a subsid~ry of Coeur d’Alene Mines
Corporation) and Echo Bay Exploration,Inc. (a
subsidiaryof Echo Bay Mines Ltd.). The project
site is located on the west side of the Kakuhan
Range adjacent to Lynn Canal, approximately
45 air miles north of Juneau and 35 air miles
south of Haines, Alaska.

The Forest Setvice has determined that a
decision on the proposai would be a major
federal action requiringthe preparationof an
EnvironmentalImpact Statement (EIS) under the
National EnvironmentalPolicy Act (NEPA).
NEPA regulationsand guidelinesare issued by
the Council on EnvironmentalQuality (CEQ);
each federal agency is responsiblefor
developing its~wn _regulationsand guidelines
for compliance with NEPA. This EIS has been
prepared by the Forest Sewice in accordance
with applicable CEQ and Forest Service
regulationsand guidelinesand in cooperation
with the EPA and US Army Corps of Engineers.

This summa~ brieflydescribes the contents of
the EIS as follows:

Chapter 1- Purpose of and Need for Action:
Describesthe project as proposed by the
KensingtonVenture, discussesthe need for the
EIS and other Federal, State, and local permits,
and identfies issuesraised during the scoping

( process and addressed by this analysis.

Chapter 2- Alternatives Including the
Proposed Action: Describes how the
alternativeswere developed, discussesthe?( proposal offered by the KensingtonVenture and

!
! describesthe other alternativeschosen for

consideration. It compares altemat”~eson the
basis of their environmentaleffects.

Chapter 3- Affected Environment: Describes
the physicaland biological environmentand
socioeconomic conditionsthat would be
affected by the alternat”wes.

Chapter 4- Environmental Consequences
Describesthe potential environmental
consequences of all alternatives.

This summary provides a condensation of the
EIS and includes important informationfrom
each section of the document. The FEIS, rather
than the summary, provides detailed
information. Beyond the informationin the
FEIS, additional documentation of the
environmentalanalysis is contained in the
planning record, which is available for public
inspectionat the Juneau Ranger Districtoffice.

The purpose of and need for the proposed
action is to develop and operate an
underground gold mine within the Kensington
Venture’s claims boundary. The proposed
project is consistentwith the General Mining
Law of 1872 and its principalamendment of
July 23, 1955.

The proposed KensingtonProject consistsof an
underground gold mine, mill and associated
facilitieswhich would be located on public and
private land. The mine has an expected life of
12 years and would produce about 4,000 tons
of ore and 400 tons of underground
development waste rock per day. The work
force is anticipated to be 340 people during full
production.

Several laws impact and influencethe conduct
of mining operations on public lands such as
the Tongass National Forest. Under the 1872
General Mining Law, qualified prospectors may
search for mineraldeposits on public lands
designated as available for mineral entry.
Subsequent laws such as the Mining and
Mineral Policy Act and the Federal Land Policy
and Management Act have imposed conditions

s-1



Kensington Gold Project FINAL ENVIRONMENT IMPACT STATEMENT Summary

on how these activitiesmaybe conducted.
NEPA procedures ensure that environmental
informationis available to public officialsand
dtiiens before decisionsare made and before
actions are taken. The responsibleFederal
agency is requiredto reviewthe Applicant’s
Plan of Operations to ensure that

1) Adequate provisionsare inciuded to
minimize,where feasible, adverse
environmentalimpacts on public land
resources.

2) Measures are included to prov”defor
reclamation,where practicable.

3) The proposed operation wiii comply with
other applicable Federai and State iaws and
regulations.

The Forest Supervisorfor the Chatham Area of
the Tongass National Forest is the Responsible
offic”~ for this decision. Based on the analysis
provided in the EiS, he may select one of the
alternativesdiscussed herein, select an
alternativethat combines features of more than
one alternative,or select an alternativethat
inciudes addtionai mitigationmeasures.

To assist in identifyhg issuesand concerns
reiated to the KensingtonProje@ the Forest
Sewice held three public scoping meetings.
One was heid on December 13, 1989, in
Juneau. Two meetings were held in Haines on
January 9, 1990, and on May 10, 1990.
Following issuance of the DEIS, the Forest
Service continued to take pubiic input. The
period for written comments began June 1,
1991, was open 94 days to September 3, 1991.
During this period two pubiic hearingswere
held; one on Juiy 12, 1991 in Juneau’s
Centennial Hall, and one on Juiy 19, 1991 at the
Chiikat Center, Iiaines. Two day-long water
quality workshops were also held; August 8,
1991 in Haines and August 9, 1991 in Juneau.

Significantissueswere identifiedin these broad
areas:

. Socioeconomic. Address the impacts on
the local residents in Juneau, Haines and
Skagway.

●

●

●

●

●

●

●

●

●

●

●

Fisheries. Maintain quality of existingf~h
habitats and minimize impacts to resident
and anadromous fish which support an
important commercial fisheriesindustry in
Lynn Canal.

Marine Transportation. Minimize disruption
to marinetraffic in Lynn Canal, espec.hliy
commercialfishing.

Water QuaIii. Maintain the integrityof
affected watersheds by minimizingimpacts
to water qualii and maintainingproper
flows. Maintain water quaiii in Lynn Canal.

Recreation. Minimize disruptionto
recreation opportunities.

Visibilii/Air Quality. Minimize visuai
impacts of the operation from Lynn Canal
and Bemers Bay.

Lend Use/Reclamation. Minimize
disturbance in the LUD Ii area by
maintaininga compact operation.

Wildlife. Minimize disruptionto wildiifeand
wildlife habmts.

Subsistence. ident”fi subsistence
resourcesand level of use within the project
area.

Cumulative Impacts. Address the
cumulative impacts of this and other
potentialdevelopment projects.

Technical Feasibility. Minimize chances of
systemfahre by incorporatingtechnically
feasibie component siting, design, and
mitigatingfeatures.

Economic Feasibility Component design
should be cost effective.

Wtihin each of these categories, concerns and
questionswere identifiedand documented for
further analysis. In this way, information
collection, formulationof aitematives, and
predictionsof environmentaieffects are based
on the most importantand relevant issuesand
concerns.
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Other activitiesin tourism, commercialfishing,
recreationand mineral dweiopment are
occurring or proposed in the region surrounding
the KensingtonProject. Mineral resource
activitiesmostly are focused on exploration but
some development and mining is occurring.
large cruise ships and individualsuse Lynn
Canal and Bemers Bay. Commercialfishing
occurs throughout Lynn Canal.

Compliance with other laws is normally
guaranteed through a separate permitting
process which would commence after a
preferredalternative is selected and approved.
For the KensingtonProject, permitsor
approvals are requiredfrom the foiiowing
agencies

Federal
. Forest Sewice
. EnvironmentalProtectionAgency
● Army Corps of Engineers
● Fish and WildlifeSeNice
● National Marine Fsheries Service
. Coast Guard
● Federal AviationAdministration
● Federal CommunicationsCommission
● Bureau of Alcohol, Tobacco, and Firearms
. Mine Safety and Health Administration

State of Alaska
● Divisionof Govemmentai Coordination
● Department of EnvironmentalConservation
● Department of Natural Resources
● Department of Fish and Game

City and Borough of Juneau

The Forest Service is required by NEPA to
consider alternativesto the proposed action
which address important issuesidentifiedin the
scoping process. Alternativesare developed in
a sequenced process. First,the project is
segregated into major components. Options for
design, location, and operation for each major
component are identified. Options are then
individuallyscreened for their abilityto address
key issues. Those options survivhg the
screening process are then combined into

reasonablealternativesfor detaiied
considerationin the EiS. The foliowing
component options are carried foward for
detaiied consideration:

●

●

●

●

●

●

●

●

●

☛

●

●

Mining Methods. (1option) Long hole,
open stoping underground mining.

Waste Rock Disposal. (2 options)
Temporary stockpilingfor constructionuses,
permanent disposal.

Crushing. (1 option) Located in
underground excavations.

Grinding. (2 options) Surface and
undergroundlocations.

Cyanidation. (1 option) Surface tank
cyanidationand carbon adsorption.

Processing Ore and Concentrate. (1
option) Processingat the site.

Refining. (1 option) Onsite, shipmentvia
helicopter.

Cyanide Destruction. (2 options) Alkaiine
chlorimtion and hydrogen peroxide.

Wastewater Treatment for Metals an
Suspended Solids. (4 options) Settling in
taiiings pond, enhanced settiing and taiiings
pond management, enhanced settiingand
tailings pond management with filtrationof
the effluentstream, and enhanced settling
and tailings pond management with
chemical precipitationand clarificationof
leach circuit taiiings stream.

Marine Discharge. (2 options) Locations
both north and south of Point Sherman are
studied. Effects of discharge at 50 m depth
and 100 m depth.

Tailings Disposal. (3 options) Conventional
dam (Sherman/Sweeny creeks); dewatered
tailingsdisposai (upland in Sherman Creek
drainage or upiand near beach).

Housing. (2 options) Onsite employee
workcamp (Sherman Creek); daily commute,
Auke Bay to Slate Creek Cove (ferryand
bus).
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●

●

m

●

●

●

●

Water Supply. (1option) Combination
suhce and ground water.

Fuel Storage. (1option) Above ground
LPG and diesel.

Waste Disposal. (1 option) Incineration
and barging with offsitedisposal of
hazardous wastes.

Sewage disposal. (1option) Package
treatment plant (dischargetreated sewage
effluentvia near shore and deep water
options).

Rock Quany. (4 options) Alternate sites for
various altemat”~es.

Joint Facilities. Consideredfor ail project
components except the mine.

Generator Location. (2 options) Comet
Beach and near the mill facilities.

The following component options were
evaluated but eliminatedfrom detailed
consideration:

●

●

●

●

●

●

Mining Methods. (2 options) Cut and fill
mining: open pit mining.

Crushing. (1 option) Sutface location.

Cyanidation. (3 options) Underground
location, heap leaching, vat leaching.

Processing Ore and Concentrate. (3
options) Offsiiteconcentration,offsite
cyanidation of concentrates,and offsite
smelting of concentrates.

Cyanide Destruction. (7 options) SOz/Air,
Biological,Fenous Sulfide,Acidification/
Regeneration, UV Ozone, Ion Exchange and
Ferrous Sulfate.

Wastewater Treatment for Metals and
Suspended Solids. (9 options) Three
d-tierentchemical precipitation processes,
Reverse Osmosis, Electrodialysis,Ion
Exchange, GranularActivated Carbon,
Evaporation/Crystallization/Distillationand
Electrolytic.

●

●

●

●

●

Tailings Disposal. (5 options) Slate Creek
lakes, Independence Uke, complete mine
backfill,partial mine backfW,and submarine
tailingsdisposal.

Marine Discharge. (1 option) No mixing
zone.

Housing. (2 options) Daily commute by
ferry (Echo Cove to Slate Creek Cove),
satellitecommun-Ry.

Transportation. (3 options) Float plane,
wheeled fwed wing plane and road
transport.

Power Supply. (2 options) Long term
diesel fuel and reciprocatingdriversfor
generators,hydropower.

Followingis a summary of the complete project
alternativesassembled from the component
options studied in detail.

ALTERNATIVE A -NO ACTION

NEPA requiresthat a No Action alternative be
considered in all environmentaldocuments.
This alternativeserves as a reference point for
describingthe effects of the other alternatives.

Under this alternative,the Forest Service would
not approve the Plan of Operations for the
KensingtonGold Project. This alternative
precludes any mining and millingactivitiesas
currentlyproposed, on National Forest land at
the project site.

ALTERNATIVE B - APPUCANT PROPOSAL

This alternativewould consist of an
underground mine, an ore processingfacility,
tailings impoundment, an office and
maintenance complex, an onsite employee
camp, heliports,a Comet Beach marine
terminal,and miscellaneousother support
facilitiessuch as a fuels storage area and an
explosivesmagazine. The total disturbed area
is estimatedto be 275 acres.

The KensingtonProject has an estimated life of
12 years. During full production, the project
would process approximately 4,000 tons of ore
per day. The millwould use conventional
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millingtechniques flotation followed by
standard tank cyenidation methods to produce
gold bulfion. Approximately400 tons per day of
undergrounddevelopment waste rock would be
hauled to the surface for constructionof a cross
vafley tailings pond embankment in Sherman
Creek. The waste rock would afso be used in
constructingroad bases and facilii foundations.
Wastewater treatment would be by alkaline
chlorinationand basic pond settling. The Ophir
Creek diversionspillwaywould be concrete
lined. Two LPG fired generatorswould be
located at the mill site.

Approximately340 people would be employed
during full production. At least half of these
empfoyees would be onsite at any one time. An
employee camp would be constructed onsiteto
house workers. Employees would be
transported to the site-by helicopter. Supplies
and fuel would be transported by barge to a
marine terminal at Comet Beach.

ALTERNATIVE C - BERNERS BAY ACCESS

Under this aftemative, many of the project
components would remain as proposed under
AlternativeB. The following items would be
different 1) the marine terminal would be
located at Slate Creek Cove in Bemers Bay 2)
employees would commute to the Project daily
by ferry 3) employees would not live at the
onsite camp during their work schedule%4)
borrow areas for constructionwould disturban
additional 3 acres 5) the stream channel
diversionwould be a riprap lined channel rather
than a concrete spillway and 6) wastewater
treatment would include enhanced pond settling
in addition to the treatment described in
Aftemative B. Total area projected to be
disturbed by this alternativeis 392 acres. Much
of the increaseddisturbance would be from the
access road between the marine terminaland
the mine site.

ALTERNATIVE D - SWEENY CREEK
TAILINGS

Under this alternative, many of the project
components would remain as proposed under
AlternativeB. Following is a descriptionof the
itemsthat would be different. Grinding
equipment would be located underground.
Ground ore would be transported via pipelineto

surface facilitiesfor metal extraction. LPG
turbine generators would be located near
Comet Beach rather than at the process area.
Tailingsfrom the millingprocess would be
placed into a cross valley tailings impoundment
constructed in the Sweeny Creek drainage. A
2-mile sfurrypipefineand road would be
requiredfrom the mill to Sweeny Creek.
Employees would be transported to the site with
helicoptersthat would leave from a helipott near
the Yankee/Bridget Cove area. Two LPG fired
turbines would be located near Comet Beach.
There would be excess waste rock requiringa-
permanent disposal site for over 600,000 tons of
material. The estimatedtotal disturbance area
is 229 acres.

ALTERNATIVE E - DEWATERED TAIUNGS

Under this alternative,many of the project
components would remain as proposed under
AlternativeB. Following is a description of the
itemsthat would be different. Mill tailings would
be disposed in a dry (unsaturated) pile located
in one of two upland locations. One location
option (site A) is located north of Sherman
Creek and west of Ophir Creek. Site B is on the
moderate sfope area adjacent to Lynn Canal
between Sherman and Sweeny creeks. This
tailings configurationwould requirefilter and
thermal drying equipment to produce a
dewatered tailings product with about 14
percent moisture content. A third generator
(located at the mill site) would drive the drying
process. Hydrogen peroxide would be used to
destroy cyanide. Overall area of disturbance for
the project under this alternativewould be
about 242 acres (site A) or 237 acres (site B).

ALTERNATIVE F-ENHANCED EFFLUENT
TREATMENT

Under this alternative,many of the project
components would remain as proposed under
AlternativeB. Following is a description of the
items that would be different. Water treatment
at levels above those proposed by the applicant
would be implemented. Three options are
included. 1) Addition of flocculantsto the mill
wastewater stream and use of bafflesand water
level management in the tailings pond to
promote settling. 2) The measuresdescribed in
1 plus filtrationof the tailings pond effluent prior
to discharge. 3) The measuresdescribed in 1
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plus chemical precip”titionand clarificationof
leach circuittailings stream this third option
also uses hydrogen peroxide to destroy
cyanide.

MANAGEMENT, MITIGATION, AND
MONITORING

Environmentalmanagement and mitigation
constraintsare designed to ensurethat
environmentalimpacts are minimizedduring
constructionand operation of the Kensington
Project. Monitoring programs would determine
the environmentalchanges that may resultfrom
implementationof the project and evaluate the
effectivenessof mitigation measures. Mitigation,
monitoringand reclamation requirements
identifiedin the EIS are part of the basis for
discussionof environmentalconsequences.
Requirementsidentified in the preferred
alternativerepresent the minimumrequiredfor
project permits. These measuresare usually
adopted in the form of stipulationsattached to
permits Issued by the various regulatory
agencies identifiedin Chapter 1.

Project constraints,permittingrequirements,
and other management requirementsare
discussed in this section. These requirements
may vary from alternativeto alternativeand are
considered in predicting environmental
consequences. Examples of some of the
measuresproposed in the variousalternatives
to minimizeenvironmentaleffects are as follows

●

●

●

●

HelicopterTransportation of Employees-
flight path of the helicopterwould avoid
routeswhich disturb species such as
mountain goats and bald eagles.

Lynn Canal Access/Transport - scheduling
of barge traffic to Kensingtonaround
commercial fish openings would mitigate
impacts to commercial fishing.

Onsite Employee Camp – implementationof
a “no guns”and “notrapping”policy for
anyone working and Iivhg onsite.

Water Quantity/Water Quality - runoffwould
be diverted around disturbed areas. Surface
water and ground water qualitywould be
monitored on a regular schedule.

The Forest Service has identifiedmitigation
measuresthat would be implemented if any of
the action alternativesare adopted. The
mitigationmeasures cover the following
resource areas:

. Land Use
● Water Quantity and Quality
. Fish and Wildlife
● Recreation,Vkibiliityand Public Access
● Air Quality
● Socioeconomic

Monitoring measures have been developed for
implementation-if an action alternative is
adopted. The monitoring measures are
designed to target specific objectives and cover
the following areas

● Water
● Aquatic resources
● Wildlife
● Timber
● visual quality
. Geotachnical stability

IDENTIFICATION OF THE PREFERRED
ALTERNATIVE

The Forest Servicewill identifythe preferred
alternative in the Record of Decision.

COMPARISON OF ALTERNATIVES

The alternativesfor the KensingtonProject have
been compared and evaluated based on the
issuesdetermined as part of the scoping
process. Significantissueswere used to
compare effects of project alternatives.

The following sections describe existing
environmentalresources in the study area which
may be affected by implementationof an action
alternat.we.

AIR QUAUIY & CLIMATE

Air quality in the vicinityof the Kensington
Project isexpected to be very good. The

S-6



Kensington Goid Project FiNAL ENViRONMENT& IMPACT STATEMENT Summary

absence of nearby pollutant sources combined
with abundant rainfallsuggest that existing
background pollutantconcentrationsare small.

The climate is maritime, influenced by currents
in the Pacific Ocean which prevent temperature
extremesfrom being common. Average annual
precipitationat the project site is estimatedto
range from 60 to 110 inches in the Sherman,
Sweeny, and Slate Creek drainages. Rainfall
occurs on 180 or more days each year. The
maximum estimated 24-hour precip-hationat the
site is 5.64 inches.

Meteorologicaldata have been collected at the
project site from February 1989 through
Februa~ 1990. Winds blow predominantlyfrom
the east and east-southeastin alignment with
the Sherman Creek drainage. The average wind
speed at the site is 3.7 miies per hour and high
wind episodes are rare. Atmosphericciarity,
measured by visuai range, is smaii at the
KensingtonProject site. Ciouds and water
vapor typicaily restrictthe visuai range to 26
miies.

TOPOGRAPHY

The proposed Kensingtonsite is within the
Sherman Creek drainage at the western foot of
Lions Head Mountain in the Kakuhan Range on
the coastal mountains. The Kakuhan Range is a
north-notthwesttrending mountain range
composed aimost entireiyof massivecliff
forming rocks. Lions Head Mountain risesto an
eievation of aimost 5,oOOfeet above sea Ievei.
Drainages in the area are steep and are
characterized by smooth, frequentlydissected,
shaliowly incised mountain siopes with gradients
steeper than 75 percent.

GEOLOGY

The Kensingtonore zone is found in the north
end of the Juneau Gold Beit. Two major fauits
trend northwest-southeastthrough the mine
area. The Kensingtonvein system generaily
trends north-southand is composed primariiyof
quartz; pyrite and chaicopyriteare the oniy
suifide minerais. The goid content is directiy
reiated to the voiume of quartz and pyriie.

Glaciai processes have formed the Sherman
Creek vaiiey. The vaiiey has a thin surficiai

vegetative mat underlain by siity ciay tilis
ranging up to 180 feet in thickness. The tiii in
the project area is divided into two major units
which are generaiiy hard, dense, and over
consolidated.

GEOTECHNICAL CONSIDERATIONS

The KensingtonProject site is iocated within an
area traversed by major regional fauits having a
histoty of earthquake activii. The Faimmather
Fauit, located approximately 70 miies west of
the project, was the iocation of a magnitude 8.0
earthquake in 1899 and a magnitude 7.7
earthquake in 1958. The Chatham Strait fault
has been mapped offshore of the project in
Lynn Canai and appears to be a branch of the
Queen Charfotte island fauit which experienced
earthquakesof magnitude 8.1and 7.7 in 1949
and 1972, respectively.Earthquake damage
potential in this area is considered moderate.

Seismic risksat the site include slumping,
iandsiides,and tsunamis. Debris slide and
siope stabiiityhazard anaiyses indicatesthat .
siope conditionsin the vicinity of Sherman
Creek miii and portai are relativelystable
despite the steep siope conditions. Other
geotechnicai considerationsinclude steep
siopes above the project site. These steep
siope areas are susceptibleto iandsiides,mass
wasting and avaianche.

SURFACE WATER HYDROLOGY

Watersheds in the site vicinity include Sherman
Creek, Sweeny Creek, and Siate Creek. These
drainages are aii perenniaiand terminate at
tidewater. The streams are primariiygaining
throughout the reaches of the project.
Characteristicsregarding soii, vegetation, and
ciimate were investigatedfor each watershed.

Resuitsof storm event modeling show that the
Sweeny and Slate Creek drainages generate
iess runoff per acre of watershed than Sherman
Creek due to the flatter siopes and the iack of
significantamounts of rock outcrops and snow
fieids at higher elevations.

Range of flow for Sherman Creek has been
between 0.48 and 203 cfs. Range of flow for
Sweeny Creeks has been between O and 241
Cfs.
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Sutface water quality data for the Sherman
Creek drainage were obtained from four
monitoringstations. Sherman Creek water is of
calcium bicarbonate sulfatetype with low
alkalinityand hardness. Total dissolvedsolids
~DS) ranged from 16 to 194 mg/1 with a
mediin value of 55 mg/1. lhe pH ranged from
6.0 to 7.8 with a median value of 7.3. The
surface water in Sweeny Creek is similarto the
Sherman Creek water but with a lower dissolved
solids content- Trace metals content is
generally below laboratory detection limits.

There are no water rights in the project area
other than those applied for by the Kensington
Venture. Water rightsfor the project would be
for surface water and groundwaterwells that
would be establishedand maintainedfor the life
of the project.

GROUND WATER HYDROLOGY

Historically,water inflowinto mines in
southeasternAlaska have hampered mining
efforts. Ground water at the KensingtonProject
site has been characterizedfor the underground
workings, the mill and tailings site in the
Sherman Creek drainage, and the alternative
tailings site in Sweeny Creek drainage.

Present mine water discharge from the
underground explorationworkings ranges from
100 to 400 gallons per minute. The majority of
the water enters the workings along a fracture
system oriented northwest-southeastwithin the
mine. Water discharges rapidly into the mine at
the time of drillingor opening a new stope, but
inflowdecreases rapidly over time.

Water quality has been monitored during
explorationoperations in the-underground
workings and indicatesthat the water is a
calcium-sulfatetype with bicarbonate increasing
with depth. The pH values range from 7.0 to 8.0.
Total DissolvedSolids (TDS) values range from
46 to 102 mg/1 with a decrease in dissolved
solids occum”ngwith depth. Trace metals
content is typically below laboratory detection
limit.

Three hydrogeologic unitsare encountered in
the Sherman Creek drainage alluvialand
terrace sands and gravels, glacial till, and
phyllite bedrock. Wtihinthe three

hydrogeologic units, perched and saturated
zones were encountered during drilling.

The primaryaquifer recharge mechanism is
from direct infiltrationof precip.kationand
snowmelt. Recharge of the aquifers is
estimated at 15 to 20 percent of the average
annual precipitation. The rate of groundwater
recharge is reduced by seasonal freezing of
soils.

Groundwater in the Sherman Creek drainage is
of bicarbonate, calcium type with TDS ranging
from 21 to 479 mg/1. The pH ranges from 6.0
to 9.9.

The hydrogeology of Sweeny Creek appears to
be similarto Sherman Creek. Glacial till and
bedrock are the main water bearing strata in
this drainage.

Ground water in the Sweeny Creek drainage is
assumed to be of bicarbonate, oalcium sulfate
type with low total dissolved solids and a pH
slightlyabove neutral.

AQUATIC RESOURCES

Marine oceanographic field surveyswere
conducted in Lynn Canal near the project
facilitiesto delineate areai distributionand
seasonal patterns in the chemical constituents
and physical propertiesof the water column.
Studieswere conducted on the chemical
composition,physical properties,and
bathymetryof the sea bottom.

Seismic studies indicate that Lynn Canal is a
deep U-shaped trench (950+ feet) with over 80
feet of soft mud on the bottom. The nearshore
seafloor appears to include common rock
outcrops, ledges, and slopes. Nearshore
sediment samples indicate high suspended
sediment load from glacial drainage in these
areas.

Fresh water input, tidal exchange and winds are
the dominant forces affecting circulation in Lynn
Canal. Circulationis sufficientfor frequent
flushingof the canal.

Lynn Canal and Berners Bay support a variety
of shellfish. Until recently,the population of
Tanner Crabs in Lynn Canal supported a
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significantfishery. Harvestinghas declined over
the past 5 years due to parasiticinfestation.

Shrimp and cmb pots were deployed in
nearshore areas near the mouth of Sherman
Creek at depths ranging from 30 to 156 feet. A
variety of demersat fish, invertebrates,and a few
smallTanner crabs were collected in the shrimp
pots. Species collected in the crab pots were
sea stars, decorator crabs, and green urchins.

Surveys conducted in the intertidaland subtidal
zones of Lynn Canal discovered marine snails,
acorn barnacles, blue mussels,blennies,green
sea urchins,and marine worms. The majorii of
the fauna was found on rock outcrops as
opposed to the cobbly substrate.

Subtidai habtits were dominated by the green
sea urchin, hermit crabs, and sea stars. Much
of the subtidal substrate,at depths of 5 to 35
feet, is similar in compositionto the intertidal
zone and is comprised of smooth cobbles and
bedrock outcropping. Below 35 feet, the
bottom consistsof mixed sedimentsof fine silt
coarse sand, and gravel.

Numerous marine fish species inhabk Lynn
Canai and Bemers Bay. The major ones
include Pacific herring, Pacific cod, sablefish,
Pacific halibut, arrowtoothflounder, flathead
sole, and skate species. Pac”ficherringare
known to spawn in Lynn Canal. Adult sablefish
utilize lower Lynn Canal for summerfeeding,
though this area is apparently on the fringe of
the more heavily used feeding from Chatham
strait.

Anadromous species that occur in significant
numbers in Lynn Canal-BernersBay waters
include chinook, sockeye, coho, pink, and chum
salmon as well as Dolly Varden char, cutthroat
trout, steelhead, and euiachon. The major
production areas of these speciesare the
Chilkat and Chilkoot riversat the head of Lynn
Canal and the Bemers River.

The Berners River is ranked among the top
producing coho riiers in SoutheastAlaska.
Current levels of chinook production in Lynn
Canal riiers are low. Lynn Canal and Berners
Bay serve as both rearing areas and migration
pathways for juvenile salmonid species. Coho
salmon juveniles emigrate from freshwaterat

ages of 1 to 4 years with peak migration
occurring after the peak of the pink and chum
emigration.

Adult salmon returnthrough upper Lynn Canal
from midJune to mid-October. The movement
of adult salmonthrough upper Lynn Canal
appears to be primarilyalong the eastern shore.

Lynn Canai supports major commercial fisheries
with salmon being the most notable. The
commercial salmon fishery in upper Lynn Canal
is active from mid June into early October.
Fishing is by drift gilinetsand trolling
techniques.”Other commercial fisheriesoccur
for groundfish,crab, and shrimp.

Much of the fishing activii in upper Lynn Canal
occurs near the project area and is centered
around Point Sherman. Where water depth is
sufficientto accommodate nets, fishing occurs
close to shore.

The two streams directly associated with project
alternativesare Sherman and Sweeny creeks.
Both streams support anadromous and resident
fish populations.Pink salmon spawn in Sherman
Creek.

Salmonid rearing habitat is limited in iower
Sweeny Creek due to lack of pools and
instreamcover. Spawning gravels occur in
small, widely scattered patches. Dolly Varden
char, cutthroattrout, sculpin, and pink salmon
are found in these areas.

SOiLS/VEGETATION/WETiANDS

The soils of the study area have been strongly
influencedby an extensive historyof glaciation
that has occurred throughout Southeast Ataska.
As a result,all of the soilsare vety young with
respect to the normal processes of soil
formation. Climatic conditions, such as the high
Ieveis of precip”tition,create considerable
organic matter and favor the development of
organic soils. Peat deposits ranging from 2 to
40 feet in thicknessare found in the area.

On a regional scale, the soils of the study area
are characterizedas very porous and friable,
and extremelyacidic, except in the lowest
horizonsthat ovetiie calcareous bedrock. Water
holding capacity for these soils is very high and
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soil moisture is ample for tree growth. The
wetness of soils can cause problemswith cut
slope failure and limitsthe suitabilityof many of
these soils for road construction. The organic
soils rate poorly for reclamationsuitability.

The vegetation of southeasternAlaska has been
described as a coastal rain forest due to the
proliferationof plant growth. The dominant
vegetation type is a coniferousforest which
occurs over a broad range of upland slopes and
aspects. The heb~t is characterized by an
overstorydomhwted primeriJyby Western
Hemlock at the lower elevationsand Mountain
Hemlock in the higher elevationswith Sika
Spruce throughout. Understoryshmbs are
Alaska blueberry, rusty menziesia, Devil’sclub
and sslmonberry.

Deciduous forest is the least extensive upland
habitat within the study area, occurring only as
smell pockets near the beach fringe and moist
areas. Alder shrubiand occurs primarilyin
avalanche chutes and as small pockets along
drainages.

Wetland communitiesrepresentedare
muskeg/open shore pine forest, wet conifer,
and sedge/grass/forb meadow. The wet
conifer forest is the most prevalent, often
forming a mosaic of foreshxi hab~ts with
conifer forest. Standing or flowing water is
often present throughout the wet conifer forest.

Muskeg, consistingof open, open forested, and
forested areas, is the second most extensive
wetland habtit. In the open treeless muskeg
where small pools of water are relatively
common, herbaceous species, mosses, and
lichens predominate. Open forested muskeg
suppotts smell stands of‘stuntedIodgepole or
shore pine, western hemlock, and Sitka spruce
with an understoty composed of various alder
and berry bushes. The forested portions of the
Muskeg support a dense understoryof alder
and berry bushes.

Sedge/grass/forb meadows occur in small
pockets adjacent to open water and in narrow
stripsalong portionsof the beach fringe. These
areas are dominated by sedges, horsetails,and
reedgrass.

WILDLIFE

Site specific field studies, regional published
informationand agency file data were reviewed
to obtain informationon the wildlife resourcesof
the project area. Several key species are of
special concern due to their expected sensitivity
to development of the KensingtonProject.
These species are black bear, brown bear,
gray wolf, mountain goat, bald eagle, and
Vancouver Canada goose.

Black bear are relativelycommon in the area
and are known to use habtits along the coast
in the Sherman Creek drainage and mountain
slopes above the project area. Brown bear may
occasionallyoccur near the project area but are
not expected to be common since black bears
are usuallynot prevalent in areas supporting
brown bears.

Gray wolves are known to occur infrequentlyin
the Sherman Creek drainage but are more
common near the Slate Creek and Bemers
Riverdrainages.

A population of 60 to so mountain goats occupy
suitable habtits surroundingLions Head
Mountain. Their distributionis closely tied to
steep terrain with areas of rock outcrop.

Eagle nest sites near the project area are
closely correlated to old-growth forest near the
coast. Salmon runs in local creeks during the
summer represent an important food source for
residenteagles.

Vancouver Canada geese prefer to nest in
beach fringe areas near water in the project
region. The greatest numbers of Vancouver
Canada geese were noted in the Slate Creek
lakes area, but no nesting use was
documented in this area.

Two endangered species, American peregrine
falcon and humpback whale, and one
threatened species, Steller sea lion, are known
to occur within the region of the project area.
No known critical hebnat for any state or
federally listed threatened or endangered
species occurs within the project area.
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RECREATION

Recreationalopportunitiesin the study area are
divided into two main categories residentand
non-resident(tourists). The tourism industryin
the area is shaped primarilyby the remote
location and lack of overfandtransportationto
much of the Tongass Nationaf Forest. Tourist
activitiesare primarilyrefatadto wildlife
resourcesand the outstandingvisual character
of the area. Wildliieviewing, and sightseeing
from aircraftand boats, bring toun%tsfrom
nearby Juneau into direct contact with the
project area.

Residentsof southeast Afaska make up 2.2 of
the 2.8 millionvisitordays that occurred in the
Tongass National Forest in recent years. Most
of the recreational use occurs along shorefines,
lakes, and riiers. The primaty recreational
activitiesthat could potentiallybe affected by
the project are water based recreation,
dispersed camping associated with boating,
non-subsistencehunting and fishing,
recreationalcabin use and visitorsto Point
Bridget State Park.

The BernersBay area is a popular water
recreationand sport hunting area for Juneau
residents. Black bear, brown bear, mountain
goat, and moose are the most frequently hunted
big game.

CULTURAL RESOURCES

Earliestrecognized occupation in the project
region has been dated at 10,200 years ago.
Beginningabout 5,500 years ago, occupation
sitesarose along the immediate coast near the
mouths of productivefish streams.

BernersBay is known for at least three
permanentTfingitvillage sites and places of
recorded petrogiyphs. The remainder of the
known culturafresourcesin the Kensington
Project area are the historicmining sites which
experienced peak activii from 1890 to 1910. At
least 15 other mines once operated within a 5
mile radius of the KensingtonMine.

Of the severai known and reported cuitural
resourcesaround Berners Bay, only one site
might be impacted by an alternativeof the
KensingtonProject.

VISUAL RESOURCES

Visually,the study area appears as three
general landscape components the water the
lower rounded forested foothillson the canal
banks and islands;and steep, often ice-clad
tailer peaks behind the foothillsto the east and
west of Lynn Canal.

The generai study area is divided into two
distinctviewsheds by the ridge running north
from Point St. Mary. To the west is the Lynn
Canal viewshed, to the east the Berners Bay
viewshed. Lynn Canal is a major transportation
corridortraveled by touristsand residentson
routes of the Aiaska Marine Highway ferries and
privatecruise ships. Commuter airiine routes
between Juneau and Skagway and Haines also
follow Lynn Canal. The Berners Bay viewshed is
more confined and is a recreationdestination
for Juneau area residents in small power boats
or sea kayaks.

SOCIOECONOMIC ENVIRONMENT

The socioeconomic environmentassociated
with the KensingtonProject is characterized for
3 areas; The CW and Borough of Juneau,
Haines and Skagway. Demographic trends,
economic indicatorsand capacity of
jurisdictionalservicesare discussed.

City and Borough of Juneau

The 1990 census found 26,696 people in
Juneau, up 37 percent from the 1980 figure.
The 1990 Afaska revenue sharing program
estimatefor Juneau populationwas 28,881.

Juneau area public schoois include fiie
elementary schools, two middie schoois, and
one high school. Six priiately operated schools
provide preschool and kindergartenthrough
eighth grade education. The Universityof
AfaskaSoutheast offers baccalaureate,
professional,and master degree programs in
business,fisheries,public administration,and
education. The Juneau/Douglas Community
College offersvocational and technical
associate degree programs.

BartlettMemorial Hospital is a 64 bed medical
facilitywhich provides emergency room
treatment, in-patient, out-patient and newborn
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services. In 1988, there were 40 licensed
physicians,15 dentists eight chiropractors,
three optometrists,and one naturopath in the
Juneau area.

Publicwater suppliesare obtained from the
Salmon Creek Resewoir and a well field in the
Last Chance Basin. Two new wells are being
added in 1990 to the well field. Three waste
water treatment plants sewice 75 to S5 percent
of the area population of the City and Borough
of Juneau. SoIii wastes are collected and
hauled to a private incinerator/landfillfacility in
the Lemon Creek area.

Electricalpower requirementsare supplied by
the Alaska Electric Light and Power Company
and rely on hydroelectricityto meet base
demand with diesel generatingfacilitiesas
backup.

In 1990, there were an estimated 10,493
dwelling units in the Juneau area of which 68
percent were single family units,21 percent
were muitikmily units, and 4 percent were
mobile homes. The total vacancy rate was only
1.5 percent.

The Cii and Borough of Juneau is serviced
from the outside by air and water. Juneau
InternationalAirport provides support hcilities
for daily passenger and cargo jet servicesas
well as for several air taxi operators. Waterfront
facilitiesin Juneau include a two berth deep
draft dock front, ferry terminal landing, barge
unloading facilities,and four small boat harbors
with a total of 900 slips.

City of Haines and Borough of Haines

The preliminaryreported-populationestimatefor
1990 was 2,115 people. The population
fluctuateson a seasonal basis with increasesin
the summer and decreases in the winter.

The Haines Borough School Dis~”ctprovides
educational servicesfor 365 students,
kindergartenthrough twelfth grade, in Haines.
Twenty students, kindergartenthrough fourth
grade, are send by facilitieson Mosquito Lake
Road at mile 27.

The Haines Medical Center serves the medical
needs of the area and is staffed by one

physicianwith several backup part-time
physicians

Public water is obtained from Lily lake and
distributedto 314 residentialand 132
commercial customers. The Cm owns and
operates a package waste water treatment plant
which is capable of handling a population of
1,500 people. SoUdwaste is collected and
disposed of at a san”tarylandfillby a private
contractor.

Electric power is supplied by the Haines Light &
Power Company, using six diesel electric
generators;

The U.S. Census Bureau reported 527 housing
units in the C~ of Haines and 1,112 housing
units in the Borough in 1990. Unofficialsources
report that the available rental units do not
match the demand. The Haines area includes
extensive private land holdings. Much of this
land is availablefor purchase and/or residential
development.

Haines is one of the most accessible
communitiesin Alaska, with scheduled air and
ferry sewice as well as a road link to the Alaska
Highway System.

City of Skagway

Skagway became the first incorporated city in
Alaska in 1900. Today it is a first class city
which governs approximately443 square miles
of land, includingthe town of Dyea. The 1990
repotted population estimate is 692 residents.
The annual reported payroll in 1989 totaled over
$11 million.

The Skagway School Districtprovides
educational servicesto approximately 144
students, kindergartenthrough twelfth grade.

Health servicesconsist of a two-bed medical
clinic staffed by two physiciansassistants. A
private physicianfrom Haines offers scheduled
weekly visits. Other servicesinclude family
practice, mental health counseling, and regular
visits by the Public Health Nurse, an
optometrist,and a dentist.

The C~ of Skagway operates the water, sewer
and waste disposal setvices. Public water is

S-12



Kensington Gold Project FINAL ENVIRONMENTALIMPACT STATEMENT Summaty

obtained from three wells which tap an aquifer
below the Skagway River. Sewage treatment is
minimal;waste is screened, then discharged
into the Talya Inlet. SoIii waste is dIspos4 in a
city-owned landfill. The US Bureau of the
Census counted 404 housing units in Skagway
in 1990. Additionalinformationon housing in
Skagway is not available.

The Klondike Highway links Skagway to the
Alaska Highway System and was opened year-
round in 1986. Skagway is the northern
terminus of the Alaska Marine t4ghway System.
There is a community airport with a 3,750 foot
paved runway and terminal, owned and
operated by the State of Alaska.

SUBSISTENCE

Subsistence refersto the customary and
traditional uses of fish and game and other
renewable natural resources by ruralAlaskan
residents. The harvestand use of subsistence
resourcesare importantto ruralAlaska
residents because they are less expensive and
often nutritionallysuperiorto store purchased
products. Subsistenceresourcescan
supplement or partiallyreplace income from
wage employment. The harvest, use, and
redistributionof subsistenceresources is
considered an integral part of the culture and
value system of many ruraland indigenous
Alaskans.

Important marine subsistenceresourcesinclude
five species of salmon as well as shellfishand
crab. Terrestrialsubsistencespecies include
two species of bear, Sitka blacktaildeer, moose,
mountain goat and furbearers. Deer account
for 21 percent of the edible pounds of
subsistence resourcesharvested by southeast
Alaska communities.

The KensingtonProject is not located in prime
subsistenceterritory, past or present.

LAND USE

The project and adjacent area is classifiedas a
LUD II (Land Use Designation) by the Forest
Setvice in the Tongass Land Management Plan
as amended during the winter of 1985-1986.
Mineral development is allowed on LUD II areas.

Historically,the project area has been subject to
both mining and millingactivities.

NOME

Existingbackground noise levels at the site are
affected by the following sources: natural
background sounds from wind, rain, and flowing
streams overflightsby commuter aircraft
traveling between Juneau, Sitka, and Haine~
marine traffic along Lynn Canal; and the current
explorationoperations at the Kensington site.

This chapter of the DEIS provides the analytical
basis for comparison of the project alternatives
(Chapter 2). It discussesthe anticipated
environmentaleffects associated with
implementationof the action alternatives in
comparisonto the No Action Alternative.

AIR QUALITY

The areai extent of air pollutant concentration
increasesfrom the KensingtonProject would be
very localized and confined to the near vicin”~
of the site. Annual average nitrous oxides (NOJ
concentrationsdecrease to levels below
detectable limitswithin about 0.6 mile from the
mill site. Slmilariy,total suspended particulate
(TSP) and sulfurdioxide (SOJ concentrations
fall off rapidlywith downwind distance, to the
extent that both annual average TSP and SOZ
modeled concentrationsare less than 1
microgram per cubic meter (ug/m3) within
about 1500 feet of the project boundary (TRC,
1990).

The expected cumulativeair quality impact of
the KensingtonProject in combination with
existingand proposed area activitieswould be
negligible.

The emissionrates of NOX,SOZand CO are
nearly identicalfor all of the action alternatives
(AlternativesB, C, D, and E). The expected
TSP emissionrates differ considerably. None of
the alternativeswould result in a violation of
National Ambient Air Quality Standards either
during construction or operation.
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GEOTECHNICAL CONSIDERATIONS

Based on the evaluationof direct and indirect
impacts on the project there are no apparent
cumulativegeotechnical impacts.

AlternativesA B, C, D, E, and F include risks
which are common to all alternativesinctuding
seismic/seiche, landslidesand avalanches.
Wtih the exception of the No Action Alternative,
AlternativeB and F have the lowest risk.

AlternativeC includessome geotechnicai and
environmentalrisksassociated with the
constructionof an access road from the mine
site and staging area to the marineterminal
facility in Bemers Bay. Constructionof access
roads and placement of fill material for
constructionin areas currentlysusceptibleto
landslidesmay worsen already unstable
conditionsand representa minor geotechnical
impact in those areas. AlternativeD has
geotechnical slope stabilii risks in the resetvoir
area of the tailingsfacility and along the slurry
pipeline alignment exlending from the mill to the
Sweeny Creek tailingsarea. Tailings site A in
AlternativeE is immediatelydown sJope,but
outs”kieof an avalanche run-out zone.

SURFACE WATER HYDROLOGY

All alternativeswould impact flows in Sherman
Creek from water withdrawal. An alternative
water source would be developed for low flow
periods to mitigateflow effects. Cyanide
concentrationsin the tailings pond would be
within drinkingwater standards. Tailingswater
would not be releasedto area streams.

AlternativesB and C have conventionaltailings
impoundmentslocated in the Sherman Creek
drainage. About 5,200 feet of Sherman Creek
would be diverted in a pipe around the tailings
impoundment. About 2,000 feet of Ophir Creek
would be diverted in an open channel.
AlternativeD has a conventionaltailings
impoundmentthat would require diversionof
about 6,500 feet of Sweeny Creek. AlternativeE
would not require major stream channel
diversions,

Effectsfrom sedimentationfrom site
development activitieswould be common to all
alternatives. Constructionactivitieswould

temporarily increase sedimentation in local
streams. Drainage and sediment control
measureswould reduce impacts.

Accidental spillsfrom the marine outfall pipeline
(all alternatives),or tailings slurry pipeline
(alternativeD) could cause short term water
quality impactsto Sherman and Sweeny creeks.
In the event of a major break, there is a riskthat
water quality could violate fresh water acute
toxicity criteria.

GROUND WATER HYDROLOGY

Water discharge from the underground mine
would be collected and pumped to the sutface
treatment facilities. Water quality would be
monitored. At the time of mine dosure, the
portalswould be sealed and workings below the
lower portal would flood. This would limitfree
oxygen reaction with any acid generating
mineralsleft in the mine. Impacts to ground
water from development of any of the action
alternativeswould not be significant.

All the action alternativeswould have varying
degrees of ground water impacts in the project
area. The degree of impact would depend on
the number of watersheds affected by each
alternative. Ground water qualii impacts would
be minimizedin AlternativesB, E and F which
locate the project in one watershed. Impacts to
ground water as a result of any of the action
alternativesare not expected to be significant.

AQUATIC RESOURCES - MARINE

Marine discharge was evaluated at both 50 m
depth and 100 m depth using d.~sers designed
for each location. At 100 m depth, the mixing
zone (defined as the region within the discharge
plume where one or more marine aquatic life
standardsare not met) varies from 261 to 1,143
cubic meters. At 50 meters depth the mixing
zone varies from 176 to 267 cubic meters. The
variances are due to seasonal differences in
Lynn Canal waters combined with variations in
effluentflow rates. The mixhg zone is confined
to an area within 15 m of the seafloor at 100 m
depth and within 6 m of the seafloor at 50 m
depth. Impacts associated with marine
dischargesfrom the project would be essentially
the same under all action alternatives.
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Background pollutant loading in Lynn Canal
would not change measurablyfrom current
conditions. Changes in metals pollutantloading
in seafloor sedimentswould likewisenot be
measurable. No significantimpactswould be
expected to commercially importantspecies
due to the marine discharge.

Mill effluentunder AlternativeB would not meet
draft NPDES discharges limitsfor suspended
sediments. All other alternativeswould meet the
draft NPDES permit Iim”titions.

Bioaccumulationof metals is not expected to
occur in any marine organisms. As a result,
transfer of contaminantsto higher tropic levels
through biomagnificationis not expected.

Biologicaleffects associated with construction
and operation of a marine terminal at Comet
Beach would be identical for AlternativesB, D,
E, and F. Impacts would be greater for a
terminal at Slate Creek Cove (AlternativeC).

The risk of accident while off-loadingsupplies
and fuel at Comet Beach (AftemativesB, D, E,
and F) could be greater than at Slate Creek
Cove (AlternativeC). To reduce the risk,the
KensingtonVenture has committed to only
unloading barges at Comet Beach when waves
are less than 3 feet. Impacts of a major fuel
spill in Berners Bay, as could occur in
AlternativeC, could result in substantialloss of
marine life within that estuarine habnat.

AQUATIC RESOURCES - FRESHWATER

Impacts of the proposed project would be
concentrated in a single drainage in three of the
action alternatives(B, E, and F). Wfih the other
two alternatives(C and D), impacts would occur
in two drainages, though relativelyminor
impacts would only occur in the second
drainage in AlternativeC.

Anadromous populationswould be subjected to
flow reductionsin all alternatives. Potential
impacts would be highest for AlternativesB, C,
and F and least for AlternativeE. AlternativeD
would spread impacts associated with low flows
between two drainages. Alaska Department of
Natural Resources (ADNR) would develop
minimumlow flows for affected streams. These
flows would be used to regulate stream

withdrawals. If necessaryto protect fisheries,
withdrawalswould be temporarily stopped.

The risk of spills is considered highestfor
AlternativeC because of the additional distance
involvedin land transport of toxic products from
Echo Cove to the project site.

Major stream dwersionswould occur for three
alternatives(B, C, D, and F) and would result in
loss of habtit for resident populations. Habitat
lossesfor AlternativeD would involve6,500 feet
of stream with populationsof cutthroat and
Dolly Varden. Only Dolly Varden would be
affected by loss of 5200 feet of habitat in
AlternativesB, C, and F. Physical migration
barriersprevent anadromous fish from returning
to habitatsthat would be lost. Thus, no effect
on anadromous fish is expected.

SOILS/VEGETATION/WETIANDS

All of the action alternativeswould impact the
soil resources of the project area. The degree
of impact would depend on the acreage and
configurationof the proposed disturbance.
However, proper design of sdlment control
measuresand reclamationschedulingwould
minimize impacts to the soil resources.

Project development would result in the clearing
of vegetation from all project facility areas. At
mine closure, disturbed areas would be
stabilizedand reclaimed according to a Forest
Serviceapproved reclamation plan. Due to the
abundant rainfalland favorable plant growth
conditionsin this region, vegetation is expected
to rapidly reestablishon stabilized reclaimed
areas.

Field investigationson several previously
disturbed wetland areas within the Sherman
Creek basin at the old Kensingtonmill site, as
well as along the old roads, railroadand
tramways suggest that the potentialfor wetlands
reestablishmenton disturbed areas is very high.

No federal or state listed threatened or
endangered plant species are known to occur in
the project area. Field surveysveriied the
existence of one proposed state listed species,
Betu/a papyrifera var. commutata.
Approximatelysix populationsof this plant
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located in the Sherman Creek basin, could be
impacted.

Project dwurbances would be AlternativeB;
275 acres, AlternativeC, 392 acres, Alternative
D; 229 acres and AlternativeE 237 acres
Alternative5277 acres. Wetfands disturbed by
the project would be 233 acres in AlternativeB,
336 acres in AlternativeC, 124 acres in
AftemativeD, 162 to 229 acres in AlternativeE,
and 235 acres in AlternativeF. Losses of old-
growth forest by afternativeare 66 acres for
AlternativeB, 121 acres for AlternativeC, 152
acres for AlternativeD, 105 to 145 acres for
AlternativeE, and 66.5 acres for AlternativeF.

Anticipated impacts to soils,vegetation and
wetlands resuftingfrom the action alternatives
are propotiional to the disturbanceareas.
Reclamationwould eventually mitigate most
impacts to soifs,vegetation and wetlands. The
most notable exceptions are the loss of old-
growth forest habtit

WILDLIFE

Wildlife impacts of the project would resultfrom
human presence and habitat losses. Habitat
losses are associated with development sites
that would not be reclaimedfor the duration of
project operations (approximately12 years).
Interim reclamationof temporarilydisturbed
areas and exposed slopes would be initiated
during development. Total reclamationwould
be completed after mine closure. These efforts
would not be able to replace old-growthforest
habtits.

Habtiat disturbancewould result in some direct
losses of smaller, less mobile species of wildlife,
such as small mammals and amphibians,and
displacement of more mobile species to
adjacent undisturbed habitats until operations
cease and reclamation has been completed.
Assumingthat existingadjacent habtiats are at
carrying capacity for most species, locally
displaced populationswould be eliminatedfor
the I& of the mine.

Direct habtit loss is expected to have a
relativelyminor effect on most wildlife
populations in the project area. Mountain goat,
black bear, and bald eagle are the species of

primary concern that would be affected by
project development.

Habtit disturbance associated with Alternative
B, E, and F would be conftnedto one drainage.
AlternativeE would disturb the least amount of
habmt and old-growthtimber, but has the
greatest potential for adverse affects on the
Lions Head mountain goat population.
AlternativeE is the only aftemativewhich would
not directfydisturb a drainage bottom by
tailings disposal.

Because of the road from Slate Creek Cove to
the project, Aitemat.NeC disturbsthe most
upfand and wetland habtits. The potential for
disturbance of bafd eagle nest habitat, waterbird
breeding and winteringareas, and small Stellar
sea lion haulout areas is greatest with this
alternative.

AlternativeD would result in habtit disturbance
in two drainages but would disturbthe least
amount of wetfand hab~t. Noise impacts are
projected to be least intrusiveto the mountain
goat populationwith this alternative.

Data shows that mountain goats move from
summer range at higher elevationsto winter
range on the ridge between Sweeny Creek and
Lynn Canal. Development of any alternative
could modify traditionalmountain goat
movement patterns.

Project development and operational activities
would dispface wildlifespecies such as
mountain goat and black bear over a much
greater area than that directly disturbed by the
proposed operation. [f habtits are assumed to
beat carrying capacity, then displacement of
animalswould ultimatelyresult in population
reductions.

RECREATION-RESOURCES

The proposed alternativesare projected to have
similar impacts on non-residentand resident
recreational experiences,with a few exceptions.
AlternativeC would result in direct impactsto
recreational users of Bemers Bay by introducing
additional sightsand sounds of human
activities. This alternativewould displace some
usersfrom dispersed camping and other activii
sites in the Slate Creek Cove area. To minimize

S-16



Kensington Gold Project FINAL ENVIRONMENTALIMPACT STATEMENT Summary

impacts to recreation, no helicopterflights are
proposed for weekends under AlternativesB, D,
E and F. Bridget Point State Park would have

)
some increase in noise from h~lcopter

f operation in AlternativeD.
.1‘

Project components along shorelineshave the
potentialto directly affect users because of the
number of recreationistswho access the
general area in boats. The shorelineswithin
Bemers Bay, where most recreationaluse
occurs, are all classifiedsemi-primitiie

/ motorized. No shoreline use is documented
along Lynn Canal near the project.

Tourists, especiallythose on cruise ships and
ferries,would be affected indirectlyand only
slightly,if at all, by any of the alternatives.

CULTURAL RESOURCES

Adverse effectsto cultural resourcesare not
expected. The historicresources have been
documented. No known prehistoricsites exist.
Limitedground truthing and testing maybe
requiredto confirmthe presence or absence of
cultural resourcesat some specific locations
within the proposed project area.

Final selectionand acceptance of the preferred
alternativewill dictate where additional cultural
resource confirmationwork should take place.
Mitigationof any discovered resource can take
place under a Statej Federal and cettified local
governmentaccepted mitigationplan, thus
resultingin no impact to cultural resources.

VISUAL RESOURCES

The visual impacts of the alternativescan be
I compared by examiningthe unique component

of each alternative. In AlternativesB, D, and E
the unique component is the proposed tailings
disposal. Further, the tailingsdisposal

I component creates the largest and most
permanentvisual impact in all alternatives. The
largest impact is expected from site B in

I AlternativeE. AlternativesB, C, and F are the
same except for the 8.5 mile long access road
in Alternat”~eC. AlternativeD has the least
visual impact of all the alternatives.

SOCIOECONOMIC

Socioeconomic impacts for the Kensington
Project are primarilydriven by population. All of
the action alternativeshave similaremployment
levels. The range among the alternativesis not
large enough to firmly establishdifferences in
the impacts generated by each. The range of
error for estimates,and the flexibilityand
adaptabilityof community socioeconomic
systems means that the action alternativesall
have the same impacts.

AlternativeD has the highest capital cost for any
of the alternativesbut the low tax levies
substantiallyreduce potential revenues
generated by the alternatives,and narrowsthe
differenceamong them.

Two projectionsof Juneau population were
used to describe a range of KensingtonProject
induced population impacts. Under both
projections,the largest impact would be felt
during the first 6 years of project life. During
this period, state employment would stay high
and the communitywould have little capacity to
absorb population increases. In later years,
mine development helps offset expected
populationdeclines. This effect lasts untilthe
mine closes. At that time population declines
even farther.

Wtih the current tight housing situation, initial
project impactswould mean that about 411 new
housing unitswould be needed during the next
4 years. About 260 new students are expected
to enter the school system which currentlyhas
capacity problems. Work loads on other public
services,such as fire and police, are expected
to increasewith population. CBJ expenses
would exceed revenues in the early years of the
project by as much as $809,000. Near the end
of project life, revenueswould exceed
expenses. Estimated net fiscal loss to the
community is expected to total about $6.8
millionover the life of the project.

Cumulativepopulation effects of adding both
the Kensingtonand AJ projects to the Juneau
area would cause the population to peak at
about 31,712 in 1999. If both mines closed
simultaneously,Juneau’s population could
decline by 3,000 persons. This would be a 9.4
percent decline, about twice as large as the
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1985-1988 populationdedine. Estimatednet
fiscal gains to the communityare expected to
total about $30.4 millionover the life of the two
projects.

It is not likelythat any of the alternativeswould
generate significantimpacts on Haines or
Skagway.

Estimated net fiscal loss to the community is
expected to total about $8.8 millionover the life
of the project.

TRANSPORTATION

The majority of the KensingtonProject
workforcewould live in Juneau. Residentsof
Haines, Skagway and other surrounding
communitiesemployed at the Kensington
Project would use the existingtransportation
system, commerc”ktlairlines,and Alaska Marine
Highway to get to Juneau to meet the
company-providedtransportto the mine. These
non-Juneau residentswould be few in number,
consequentlytheir impact on the existing
transportationfacilitieswould be insignikant.

During the constmction phase, Lynn Canal
marinetrafficwould increase. On average,
about three equipment/supply and fuel barges
would come into the Comet Beach barge
landing area every week. The impacts of
increasedtraffic in Lynn Canal would be
insignificantto cruise ships, barges, ore ships,
etc.

Confiictsbetween barge trafficand gillnetting
operationscould occur. These conflictscan be
minimizedby a perpendicularbarge approach
into Comet Beach. Radio contact between
barge operators and gillnettingboats would also
help to minimizeconflicts.

In AlternativesB, E, and F employees would be
transportedto the mine from the Juneau Airport
via helicopter. The addtiional 3 to 5 round trips
per day resultingfrom the regulartransport of
Kensingtonemployees to and from the project
would not adversely impact the Juneau Airport.

In AlternativeC, transportationof employees to
the project would be by ferry from Auke Bay to
a new marine terminal at Slate Creek Cove in
BernersBay. A bus would take the workers

from the Slate Creek Cove marine terminal to
the mine. There is no regulatly scheduled
commercial marinetraffic in Bemers Bay,
consequentlythe impacts on other commercial
marinetransportationwould be insignificant.

Under AlternativeD, employees would be
transported by helicopterfrom a site in the
Yankee/Bridget Cove area. Flight schedules
would be the same as under AlternativeB.
Trafficwould increase on Egan Drive and
Glacier Highway as a resultof employees
drivingto the heliport. Up to 40 vehicles per
hour could be expected during shfi changes.

SUBSISTENCE

It is unlikelythat any adverse effects would
occur to subsistenceresourcesor practices.
Subsistencepracticesfor the immediate project
area are not documented. Secondary effectsto
migratorymarine species are not expected.
Sport huntingand fishing may increase
competitionfor resourceswith subsistence
users elsewhere.

IAND USE/RECLAMATION

The LUD Ii designationof the Kensington
Project area accommodates mineral
development. Thus, approval of any of the
alternatives,includingthe No Action Alternative,
would not significantlyaffect land use or land
use planningon the Tongass National Forest.

A comprehensivereclamation plan would
reduce any potentialfor long term impacts to
the environmentalresources of the area. The
degree of impact would be a function of both
the area disturbed and revegetation success.
The tailings structurewould require specific
reclamationand maintenance programs to
maintainstructuralintegrity.

NOISE

Noises would include continuous noise from
sources such as the mill and power plant and
intense intermittentsources such as waste rock
dumping and spreading at the tailings disposal
site. Mill and power plant noise levels in neaby
mountain goat and bear habtit are less than
background value. It is unlikelythat the milland
power plant would be heard there. The short
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term noises caused by the intermittentsources
(e.g., tailings dam constructionand helicopter
flights) would be clearly audible up to 1.75 miles
from the source.

The noise impacts caused by AlternativeC were
/ modeled to be identicalto AlternativeB. Noises

from the Bemera Bay terminaiwould be heard
throughout Bemers Bay.

The noise impacts caused by AlternativeD
(Sweeny Creek Tailings Dam) would be less
significantin the mountaingoat habtit north of
the project site. The loudest noise source,
tailings dam construction,would be removed
from those habitat areas.

The noise impacts caused by AlternativeE were
modeled to be the most significantof any of the
project alternatives. The semi-continuousdry
tailings dumping, spreading, and compaction
operations were modeled to be clearly audible
in the surroundingwildlife habtit. None of the
noises would be audible at Bemers Bay.

Except for traffic at the BernersBay marine
terminal in AlternativeC, noise caused by
additional marine traffic and aircraft overflights
would probably have no significanteffect on
wildlifeor recreationistsbecause the
incremental increase in traffic resultingfrom the
Kensingtonproject would be small compared to
the existingtraffic volumes.

S-19



TABLE OF CONTENTS



Kensington Go/d Project FINAL ENWRONMENT4 IMPACT STATEMENT Table of Contents

TABLE OF CONTENTS

VOLUME I

SUMMARY

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-1
Chapter l- Purpose ofand Needfor Action . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-1
Chapter 2- Alternativesincludingthe Proposed Action . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S-1
Chapter 3 -Affected Environment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - . . . . . . . ..S-1
Chapter 4- EnvironmentalConsequences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-1

CHAPTER 1- PURPOSEOFAND NEED FOR ACTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-1
Federal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-3
State of Alaska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-3
C~And Borough ofJuneau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..$3

CHAPTER 2- ALTERNATIVES INCLUDING PROPOSED ACTION . . . . . . . . . . . . . . . . . . . . . . . . S-3
AlternativeA-NoAction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-4
AlternativeB -Applicant Proposal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-4
AlternativeC- Berners BayAccess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-5
AlternativeD- Sweeny Creek Tailings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-5
AlternativeE- Dewatered Tailings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-5
AlternativeF- Enhanced EffluentTreatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-5
Management, Mitigation,and Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-8
identificationof the PreferredAlternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-6
Comparison of Alternative s...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-8

CHAPTER 3- AFFECTED ENVIRONMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..s-8
Air Quality &Climate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-8
Topography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-7
Geology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-7
Geotechnical Considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-7
Surface Water Hydrology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-7
Ground Water Hydrology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-8
Aquatic Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-8
Soils/Vegetation/Wetlands...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-9
Wildlife . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-10
Recreation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-11
Cultural Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S-11
Visual Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ..S-11
Socioeconomic Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-11

C~and Borough of Juneau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-11
City of Hainesand Borough ofHaines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-12
C~of Skagway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-12

Subsistence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-13
Land Use, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-13
Noise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S-13



Kensimton Gold Proiect FINAL ENVIRONMENT& IMPACT STATEMENT Table of Contents

CHAPTER 4- ENVIRONMENTAL CONSEQUENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AirQuaIii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Geotechnicai Considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Surface Water Hydrology . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ground Water Hydrology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Aquatic Resources -Marine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Aquatic Resources-Freshwater. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Soils/Vegetation/Wetlands...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Wildlife . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Recreation Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cultural Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Visual Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Socioeconomic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Subsistence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
LandUse/Reclamation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Noise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

S-13
S-13
S-14
S-14
S-14
S-14
S-15
S-15
S-16
S-16
s-17
S-17
S-17
S-18
S-18
S-18
S-18

CHAPTER 1 PURPOSE OF AND NEED FOR ACTION

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PURPOSE OF AND NEED FORACTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

RESPONSIBLE OFFICIAL AND DECISION TO BEMADE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SCOPINGANDPUBLIC
Agency Scoping . . . . . .
Public Scoping . . . . . . .
lDTeam . . . . . . . . . . . .
DraftEIS . . . . . . . . . . .

INVOLVEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ISSUES AND CONCERNS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Socioeconomic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fisheries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Marine Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Water Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Recreation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Visibility/AirQuality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
LandUse/Reclamation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .’.......
Wildlife . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Subsistence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cumulative Impacts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Technical Feasibility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Economic Feasibility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

OTHER ACTIVITIES NEAR THE PROJECT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mineral Exploration,Development and Operations

KensingtonGold Project . . . . . . . . . . . .
Jualin Project . . . . . . . . . . . . . . . . . . . .
Alaska Juneau (AJ) Project . . . . . . . . . .
Greens Creek Mine . . . . . . . . . . . . . . . .

1-1

1-1

1-2

1-2
1-2
1-3
1-3
1-3

1-3
1-4
1-4
1-4
14
14
1-4
14
1-5
1-5
1-5
1-5
1-5

1-5
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-5
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-5
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6



Kensington Gold Project FINAL ENVIRONMENTALIMPACT STATEMENT Table of Contents

Dream Project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-7
Tourism and Recreation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1-7
Commercial Ftilng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-7

AGENCY RESPONSIBIUTIES (PERMITS AND APPROVALS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-7
Federal Governmen t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-7

EnvironmentalProtectionAgency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-7
NPDES Permit Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1-7
Section 404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-8
SPCCPlans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-8
Non-Point Source Control Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-8
Clean Air Act . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-8

U.S. Army Corps of Engineers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 1-8
Section 404 Permit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-8
Section IO Permit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-9

U.S. Fish and WildlifeService . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-9
National Marine FisheriesService . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-9
U.S. Coast Guard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-9
Federal AviationAdministration(FAA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-9
Federal CommunicationsCommission(FCC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-10
U.S. Treasury Department (Bureau ofAlcohol, Tobacco and Firearms) . . . . . . . . . . . . . . . 1-1o
U.S. Mine Safety &Health Administration(MSHA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-10
U.S. Bureau of Mines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-10

State of Alaska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-10
Alaska Divisionof Governmental Coordination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-10
Alaska Department of EnvironmentalConsewation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-10

Air Quality Permit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-11
BurningPermit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-11
Certificationof Reasonable Assurance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-11
Solid Waste Management Permit.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-11
Oil FaciMiesApprovalofFinancialResponsibility . . . . . . . . . . . . . . . . . . . . . . . . . 1-11
Oil FacilitiesDischarge Contingency Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-11
Water and Sewage PlantApproval. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-12
Wastewater Disposai Permit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-12
Food Setvice Permit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-12

Alaska Department of Natural Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-12
Water Rights Permits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1-12
Tidelands Lease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-12
Permit to Construct orModifya Dam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-12
Right ofWay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1-13

Alaska Department of Fish&Game . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-13
1 Fish Passage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-13

Fish Habitat Permit (AnadromousFish Act) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-13
Other Alaska Permits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1-13

Local Government . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-13
C~and Borough of Juneau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-13
C@and Borough ofHaines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-13

CHAPTER 2 ALTERNATIVES INCLUDING PROPOSED ACTION

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-1
Components, Options, and Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-1

...
111



Kensington Gold Project FINAL ENVIRONMENTL IMPACT STATEMENT Table of Contents

Mitigationand Management .: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-2
Alternativetimparison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...24

PROJECT COMPONENTOPTIONS STUDIEDIN DETAIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., 24
Project Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......................24
Mining Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5

Geology and Nature ofOreDeposit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5
Long Hole, Open Scoping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...............2-5

Waste Rock Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....................2-6
Ore Processing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................2-7

Underground CrushingFacilities. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-7
Underground Grinding Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-7
Surface Grinding Faciiiiies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-8
Surface Flotation and Cyanidation Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-8
Conventional Milling Using Flotationand Tank Cyanidation . . . . . . . . . . . . . . . . . . . . . . . . . 2-8 -

flotation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-8
Tank Cyanidation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . ...2-8

Gold Recovery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................2-9
Mill WastewaterTreatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-10

Cyanide Destruction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-IO
Natural Degradation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-IO
AikalineChlorination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-10
Hydrogen Peroxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-11

WastewaterTreatmentfor Metaisand Suspended Solids . . . . . . . . . . . . . . . . . . . . . . . . . 2-12
Basic Pond Settling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-13
Enhanced Pond Settiing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-13
Filtration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-13
Chemical Precipitationand Settling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-13

Tailings Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-15
Conventional (Wet) Tailings Disposai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-15

Sherman Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-15
Sweeny Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-17

Dewatered Tailings Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-18
Marine Discharge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2o

Outfall Line Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2o
Mixing Zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2o

Housing and Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..2-2o
Onsite Empioyee Housing Camp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2o
Daily Ferry Commute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-21
WaterTransport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-21

CometBeach. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-21
Slate Creek Cove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-22

Helicopter Employee Transport.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-23
Juneau Airpon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-23
Yankee/BridgetCove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-24

Water Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-24
power suppiy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-25
Fuei Useand Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-25
Hazardous Materials Handiingand Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-26
Waste Disposal, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-26

Onsitelncineration with Offsite Disposai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-26
Hazardous Waste Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-27
Sewage Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-27

Rock Quarry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-27

iv



Kensington Gold Project FINAL ENVIRONMENTALIMPACT STATEMENT Table of Contents

Generator Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-27

PROJECT COMPONENT OPTIONS NOT STUDIED IN DETAIL . . . . . . . . . . . . . . . . . . . . . . . . . 2-28
Mhing Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-28

Surface Mining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-28
Cutand Fill Mining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-28

Ore Processing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-29
Surface Crushing Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-29
Underground flotation and Cyanidation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-30
Heap Leaching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-30
Vat Leaching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-30
Offsiie Ore Processing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-31
Offsiie Leaching of flotation Concentrates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-31
Offsite Smeiting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-32

WastewaterTreatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-32
Cyanide Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-32
WastewaterTreatmentforMetalsand Suspended Solids . . . . . . . . . . . . . . . . . . . . . . . . . 2-33

Tailings Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-33
Slate Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-33
Independence Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-36
Joint FacilitiesOptions lnvolvingTailings Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-37
Complete Mine BackfillofTailings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-39
BackfNingofTailingsUndertheExkting Mine Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-39
SubmarineTailings Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240

Marine Discharge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242
No Mixing Zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-42

Housing and Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-42
SatelliteCommunity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-42
Echo Cove Terminal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242
Comet Beach Terminal and Daily Ferry Commute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243
Slate Cove Common Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243
AirTransport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243

Float Plane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243
Wheeled F~ed-Wing Aircraft.,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244

Road Transport . . . . . . . . . . . . . . . . . .
Power Supply andfuel . . . . . . . . . . . . . . . . . . .

Diesel Fuel . . . . . . . . . . . . . . . . . . . . . .
Hydropower . . . . . . . . . . . . . . . . . . . . .

1 COMPLETE PROJECT ALTERNATIVES. . . . . .

ALTERNATIVEA- NO ACTION ALTERNATIVE

ALTERNATIVE B-APPLICANT PROPOSAL . .

ALTERNATIVE C- BERNERSBAYACCESS . .

ALTERNATIVED- SWEENYCREEKTAILINGS

ALTERNATIVE E- DEWATEREDTAILINGS . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-45

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-50

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-52

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-54

ALTERNATIVE F- ENHANCED EFFLUENT TREATMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-56

MANAGEMENT, MITIGATION, AND MONITORING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-58

v



Kensington Gold Project FINAL ENVIRONMENTALIMPACT STATEMENT Tab/e of Contents

Issues and Mitigation Measures Common to All Action Alternatives . . . . . . . . . . . . . . . . . . . . . . . . 2-58
Land Use Issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-59
Land Use Mitigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-59
Water Quantity and Qualitylssues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-59
Water Quantity and QuaiityMitigation . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 2-59

Project Planning and Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-59
Protectionof SurfaceWatersfrom Mill Wastes . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-59
ConstructionSediment Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-59
Operations Sediment Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-59
011PollutionPrevention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-80
Sanitaryand Solid Waste . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-80
Water Intake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-80
Hazardous orToxic Waste Prevention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-80

Fish and Wlldiiie issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2%0
Fish and WildIifeMtigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-80
Recreation,Visibility,and Public Access Issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2430
Recreation,Visibilityand Public Access Mitigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-81
Air Qualiilssues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-8I
Air Quality Mitigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-81
Socioeconomic Issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-81
Socioeconomic Mitigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-81

Monitoring MeasuresCommonto All Action Alternatives. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-81
Water MonitoringObjectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-81
Aquatic ResourcesMonitoring Objectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-61
Wildlife MonitoringObjectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-82
Timber MonitoringObjectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-82
Visual Quality MonitoringObjectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2432
Geotechnical Monitoring Objectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-82
Detailed Monitoring Plans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-82

Reclamation CommontoAllAction Alternative s. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-82
ReclamationPlanning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-70
ReclamationActivities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-71

Decommissioningof Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-71
Removal of Structures. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-71
Portal Closure and Sealing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-72
Recontouringand Regrading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-72
Cover Material and Soil Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-72
Soil Sampling and Fertilization. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-72
Permanent Revegetation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-72
Mulching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-73
ReclamationManagementandMonitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-73

Interim Shutdown Measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-73
ReclamationGuarantees. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-73

EnvironmentalMeasures Not Common toAllAlternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-73
AlternativeB -Environmental Constraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-73

Geotechnical Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-73
Tailings Pond Dewatering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-74
Employee Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-74
Lynn Canal Access . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-74

AlternativeC -Environmental Constraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-74
AlternativeD -Environmental Constraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-75
AlternativeE -Environmental Constraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-75
AlternativeF- EnvironmentalConstraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-75

vi



Kensington Gold Project F/M4L ENV/RONhfENT/lLIMPACT STATEMENT Tab/e of Contents

IDENTIFICATION OF THE PREFERRED ALTERNATIVE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-75

COMPARISON OFALTERNATIVES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-75

CHAPTER 3 AFFECTED ENVIRONMENT

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...................3-1

AIR QUALllY AND CLIMATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1

TOPOGRAPHY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-3

GEOLOGY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-4

GEOTECHNICALCONSIDERATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-5
Earthquake Hazards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-5
Other Geotechnical Considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-7

SURFACE WATER HYDROLOGY:.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-8
DescriptionofWatersheds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..3-8

Sherman Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-10
Sweeny Creek, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-12
Slate Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-12

Surface Water Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-13
Sherman Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-13
Sweeny Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-14

Water Rights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-15

GROUND WATER HYDROLOGY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-15
Descriptionof Ground Water Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-15

Underground Mine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-15
FacilitiesSie (AlternativesB, C, D& E), Tailings
Site (AlternativeB& C), DryTailingsSie (Alternative) . . . . . . . . . . . . . . . . . . . . . . . . . . 3-15
AlternativeDTailings Site-Sweeny Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-19

Ground Water Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-19
Underground Mine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-19
Mill and Tailings Site -Sherman Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-20
Sweeny Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-20

AQUATIC RESOURCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-20
Oceanography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-20

Water Column Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-21
circulation Patters, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-21
Current Velocities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-22
Bottom CharacteristicsNeartheProject Site . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-22
Suspended Sediment and Deposition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-23
Chemical CharacterizationofWater Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-23

Marine Biota . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-23
intertidal Benthic Communities.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-24
Subtidal Benthic Communities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-25
Crab and Shrimp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-26
Marine Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-27

vii



Kensington Gold Project FINAL ENVIRONMENTALIMPACT STATEMENT Table of Contents

Pactic Herrin g. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Groundfish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Larvai Forms and MiscellaneousSpecies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Anadromous Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Major ProductionAreas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Juvenile useof MarineHabiits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Adult Migrationthroughthe Project Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Commercial Fisheries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Salmon Fisheries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Herring Fisheries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ground Fish Fisheries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Craband Shrimp Fisheries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Freshwater Biota . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Descriptionof Streams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Sherman Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sweeny Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Slate bkesand Slate Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Hab~at Capability Modeling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Assessmentof Rearing Populations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Spawner Abundance . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SOILS/VEGETATION/WETIANDS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Soils -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

General Soil Properties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Soii Mapping and SoiiTypes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Soil Sampiing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Vegetation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Wetiands Mapping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Wetiand FunctionsandVaiues, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Threatened and Endangered Piant Species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

WILDLIFE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Marine Mammais . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Big Game . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Sitka Black-taiiedDeer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mountain Goat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Moose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Biack Bear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Brown Bear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Forbearers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Other Mammais . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Waterbirds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Captors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Gamebirds . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Other Avifauna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Amphibians . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Threatened and Endangered WildlifeSpecies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

RECREATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Recreation Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ExistingRecreationSituation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Nonresident Recreation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ResidentRecreation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3-28
3-29
3-30
3-30
3-30
3-32
3-35
3-35
3-35
3-37
3-37
3-37
3-37
3-38
3-38
3-39
3-40
3-40
3-42
3-43

3-44
3-44
34
3-45
3-45
3-45
3-47
3-48
3-48

3-49
3-49
3-50
3-50
3-51
3-53
3-53
3-55
3-56
3-57
3-58
3-60
3-61
3-61
3-61
3-61

3-63
3-63
3-63
3-63
3-66

,
...

Vlll



Kensington Go/d Project FINAL ENVIRONMENT IMPACT STATEMENT Table of Contents

CULTUF?ALRESOURCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-67
Prehistory. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3*7
Late Prehisto~and Protohisto~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-66
History . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-69
Known Cultural ResourcesintheProject Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-70

Prehistoric/HistoricAlaskaNative Sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-70
Historic Siies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-70

VISUAL RESOURCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-70
Project Area Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-70
The Visual Management System. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-71

CharacterType andVarietyClass. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-73
SensitivityLevel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-74
Distance Zones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-74

KensingtonStudy AreaVisual Quality Objectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-74

SOCIOECONOMIC ENVIRONMENT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-74
C~and Borough ofJuneau ..., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-75

Population/Demo&aphy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-7s
Employment . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-76
Income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-78
Community and PublicSetvices. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-78

Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-81
Law Enforcement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-83
Fire Protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-83
Ambulance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-83
Hospitai and Medicai Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-83
MentalHealth/DrugandAlcoholTreatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-84
Water Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-84
WastewaterTreatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-85
Solid Waste . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-85
Electric Utilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-86

Housing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-86
Fiscal Condition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-89
Recreation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-89
Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-93

City of Haines; Borough ofHaines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-94
Population/Demography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-94
Employment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-94
Income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-94
Community and PublicSetvices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-95

Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-97
Law Enforcement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-97
Fire Protection...........,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-97
Ambulance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-98
Hospital and Medicsl Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-98
MentalHeaith/DrugandAlcoholTreatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-98
Water Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-98
WastewaterTreatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-99
Solid Waste . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-99
Electric Utilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-99

Housing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-99
Fiscal Condition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-loO
Recreation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-IOO

ix



Kensington Gold Project FINAL ENVIRONMENT IMPACT STATEMENT Table of Contents

Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-101
C~of Skagway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-102

Population/Demography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-102
Employment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-102
Income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-104
Communityand Public Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-104

Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-104
Law Enforcement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-105
Fire Protectionand Ambulance.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-105
Health Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-105
Water Supply, WastewaterTreatment, and Solid Waste Disposal . . . . . . . . . . . . . 3-105
Electric Utilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-106

Housing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-106
Fiscal Conditions . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-106
Recreation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-106
Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-106

SUBSISTENCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-107
Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-107
Resourcesand Competition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-108
Area Subsistence Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-109

LAND USE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-109

NOISE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-110
Background Noise Levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-110
PermissibleNoise Levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-111

RegulatoryNoise Limits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-111
Guidelinefor RecreationalAreas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-111

CHAPTER 4- ENVIRONMENTAL CONSEQUENCES

INTRODUCTION . . . . . . . . . . . . . . . . . . .

AIR QUAIJTY . . . . . . . . . . . . . . . . . . . . . .
Effectsof the No Action Alternative . . . . . .
EffectsCommon to All Action Alternatives .

ConstructionActivii . . . . . . . . .. .
ProductionActivii . . . . . . . . . . . .

Effects ofAlternative B . . . . . . . . . . . . . . .
EffectsofAlternativeC . . . . . . . . . . . . . .
EffectsofAlternative D . . . . . . . . . . . . . . .
EffectsofAlternative E . . . . . . . . . . . . . .
EffectsofAlternative F . . . . . . . . . . . . . . .
CumulativeEffects . . . . . . . . . . . . . . . . . .
Summary . . . . . . . . . . . . . . . . . . . . . . . . .

GEOTECHNICAL CONSIDERATIONS . . .
EffectsCommon to All Action Alternatives .

OtherGeotechnical Considerations
Worst Case Analysis-Dam Failure

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2

. . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-7

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-8

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-8

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-8

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-9

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-9

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-9

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1o

x



Kensington Gold Project FINAL ENVIRONMENT IMPACT STATEMENT Tab/e of Contents

Worst Case Analysis- Dewatered Tailings Structure Failure . . . . . . . . . . . . . . . . . . . . . . . 4-11
Effectsof AlternativeB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-11
EffectsofAlternativeC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-I3
Effects of AlternativeD........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-I4
Effects ofAlternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-15
Effects ofAltemative F........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-16
Cumulative Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-16
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-16

SURFACE WATER HYDROLOGY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-16
Effectsof the No Action Alternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-16
Effects Common to All Action Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-17

Effects

Effects

Effects

Water Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-17
Sedimentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-17
Sewage Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-18
Mill and Tailings Pond EffluentCharacteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-18
Modeling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-19
Accidental Spills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-20
Underground Mine Drainage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-23
Waste Rock Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-23
of AlternativeB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-23
Sie Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-23
Tailings Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-24
EffluentWater Qual.hy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-25
Accidental Spills . . . . . . . . . . . . . . . . . . . . . . . . . . . . .’. . . . . . . . . . . . . . . . . . . . . . . . . . 4-25
of Aiternat.hreC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-25
Site Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-25
Tailings Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-26
EffluentWater Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-26
Accidental Spills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-26
ofAlternative D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-26
Sie Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-26
Tailings Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-26
EffluentWater Qual.ky, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-27
Accidental Spills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-27

Effects of AlternativeE........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-27
Site Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-27
Tailings Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-27
EffiuentWater Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-28
Accidental Spills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-28

Effectsof AlternativeF........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-29
Sie Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-29
Tailings Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-29
EffluentWater Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-29
Accidental Spills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-29

Cumulative Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-31
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-31

GROUND WATEF?HYDROLOGY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-31
Effects
Effects

of the No Action Alternative. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-31
Common to All Action Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-32
Mine Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-32
Waste Rock Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-33
Tailings Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-33

xi



(

I

I

I

I

)
I

I

Kensington Gold Project FINM ENVlRONh4ENTfi IMPACT STATEMENT Table of Contents

Effectsof AlternativeB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-34
Underground Mine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-34
Tailings Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-34

Effectsof AlternativeC........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-35
Effectsof AlternativeD........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-35

Tailings Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-35
Effectsof AlternativeE........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-35

DewateredTailings Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-35
CumulativeEffects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...435
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..’...... . . . . . . . . . . . . . . . . . . . . 4-36

AQUATIC RESOURCES-MARINE.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-36
Effectsofthe NoActionAhemative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-36
EffectsCommon to All ActionAitematives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-36

Marine Discharges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-36
Lynn Canal PollutantLoading.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-39
Waste Water Particulatesand Deposition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44o
Marine Discharges Summary, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440
impacts ofTotal Suspended Solids. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-41
impacts of Heavy Metals . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-41
impacts of Cyanides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-45
impacts of Other EfRuentConstituents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446
Physical lntetference with Fishety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446

ConstructionActivitiesand Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-46
spills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446

EffectsofAltemative B......,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-49
Effectsof AlternativeC........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5o
Effectsof Aitemative D........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5o
EffectsofAltemative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5o
Effectsof AlternativeF....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..4-5o
CumulativeEffects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..4-5I
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-51

AQUATIC RESOURCES-FRESHWATER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-51
Effectsof the No ActionAiternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-51
EffectsCommon to All Action Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-51

Water Wtihdrawal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-51
Runoffand Sedimentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-52
Spills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-52

Effectsof AlternativeB....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-53
Stream Diversions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-53
Tailings Impoundment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-54
Project Termination and Site Reclamation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-55

Effectsof AlternativeC........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-55
Effectsof AlternativeD........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-55

Stream Diversion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-56
Tailings impoundment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-56

Effectsof AlternativeE........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-56
Effectsof AlternativeF........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-56
CumulativeEffects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-56
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-57

SOILS/VEGETATION/WETLANDS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-57
Effectsof the No Action Alternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-57

xii



Kensington Gold Project FINAL ENVIRONMENT& IMPACT STATEMENT Table of Contents

EffectsCommon to All Action Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-57
Soils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-57

Vegetation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-58
Timber Resources. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-59
Old-Growth Forest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-59
Threatened and Endangered Species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-59

Wetlands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-60
Effectsof AlternativeB........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-61
Effectsof AlternativeC........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-61
Effectsof AlternativeD........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-62
Effects of AlternativeE........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-62
Effectsof AlternativeF........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..4+2
Cumulative Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..4%2
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-62

WILDUFE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-62
Effects of the No ActionAltemative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-62
Effects Common to All ActionAltematives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-63

Habtit Loss and Human Presence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4+3
Mountain Goat . . . . . . ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-68
Moose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-70
Black and Brown Bear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. . . . . ...4-70
Gray Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-71
Nesting Birds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-71
Threatened and Endangered Species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-72

Contaminated SurFaceWater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-73
Effectsof AltemativeB. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-76
Effects of AlternativeC........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-77
Effects of AlternativeD........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-77
Effects of AlternativeE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-78
Effects of AlternativeF........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-78
Cumulative Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-78
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-78

RECREATION RESOURCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-79
Effectsof the No Action Alternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-79
Effect Common to Ail Action Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-79
Effectsof AlternativeB........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-8o
Effectsof AlternativeC........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-80
Effects of AlternativeD........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-81
Effectsof Aitemative E........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-81
Effects of AlternativeF........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-81
Cumulative Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-81
Summa~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-81

CULTURAL RESOURCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-82
Effectsof the No Action Alternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-82
Effect Common to All Action Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-82
Effectsof AlternativeB........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-82
Effectsof AlternativeC........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-82
Effectsof AlternativeD....,... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-82
Effectsof AlternativeE........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-83
Effects of AlternativeF........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-83
Cumulative Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-83

.,.
X11



Kensington Gold Proiect FINAL ENVIRONMENTALIMPACT STATEMENT Table of Contents

Summary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-83

VISUAL RESOURCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-83
Effectsof the No ActionAltemative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-84
Effect Common to All ActionAltematives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-84

Marine Terminal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-84
Access Road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-85
Main Facilii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-85

Effects of AlternativeB........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-85
Effects of AlternativeC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-88
Effects of AlternativeD........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-87
Effects of AlternativeE....... . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . ...4-87
Effects of AlternativeF........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-88
Cumulative Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...’. . . . . . . . . . . . . . . . . . . . . 4-88
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-89

SOCIOECONOMIC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-89
Employment and Payroil Effects. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-w
Population Related Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-90
Effects of the No Action Alternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-go

C~and Borough ofJuneau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-90
C~of Haines, Borough ofHaines, and C~ofSkagway . . . . . . . . . . . . . . . . . . . . . . . . . 4-91

EffectsCommon to All Action Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-91
C~and Borough ofJuneau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-92

Direct Employmentand PayroII Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-92
indirect Employmentand Payroll Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-93
Population Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-93
Housing Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-94
School Enrollment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-97
Health and Social Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-97
Public Safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-98
Public Utilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-98
Effects on CBJRevenues and Expenditures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-99

C~of Haines, BoroughofHaines and C~of Skagway . . . . . . . . . . . . . . . . . . . . . . . . . 4-102
Employmentand Payroil Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-102
Population Related Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-102

Cumulative Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-102
C@and Borough of Juneau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-Io3

Employmentand Payroll Effects. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-lo3
PopulationGrowth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-lo3
Housing Market . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-104
School Enrollment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-lo4
Health and Social Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-lo4
Public Safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-lo5
Public Utilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-lo5
Effects on CBJRevenues and Expenditures . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-105

C@ of Haines, Borough ofHainesand Cityof Skagway . . . . . . . . . . . . . . . . . . . . . . . . . 4-105

TRANSPORTATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-105
Effects of the No Action Alternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1o5
EffectsCommon to All Action~ternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-lo7

Juneau Traffic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-107
Juneau/HainesAreaTraffic.,... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-Io7
CometBeach/PointShermanMarine Traffic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1o7

xiv



Kensington Gold Project FINAL ENVIRONMENT& IMPACT STATEMENT Table of Contents

Transport ofl-lazardous Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
EffectsofAlternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Employee Transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
MaterialTransport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Effectsof AlternativeC........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Employee Transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
MaterialTransport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

EffectsofAlternative D........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Employee Transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
MaterialTransport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Effectsof Akemative E........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
EffectsofAltemative F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CumulativeEffects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Juneau Traffic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Marine Traffic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AirTraffic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Summary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4-108
4-109
4-109
4-110
4-111
4-111
4-111
4-111
4-111
4-112
4-112
4-112
4-112
4-112
4-112
4-112
4-112

SUBSISTENCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...............4-113
Effectsof the No ActionAltemative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-113
EffectsCommon to All Action Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-113
CumulativeEffects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-114
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-114

UNDUSE/RECLAMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Effectsof the No ActionAJternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
EffectsCommon to All Action Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Effectsof AlternativesBand F... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Effectsof AlternativeC........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Effectsof AlternativeD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Effectsof AlternativeE........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CumulativeEffects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

NOISE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Noise AssessmentMethods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Assumed Noise Sources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Noise Propagation Modeling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Effectsof the No Action Alternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
EffectsCommon to All Action Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Helicopter Noise Impacts . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
impacts of ConstructionBlasting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Effectsof AlternativeB........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
impacts of Project Area Noise Sources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Calculated Impacts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
impacts of AdditionalTraffic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Effectsof AlternativeC........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Effectsof AlternativeD........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Effectsof AlternativeE........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Effectsof AlternativeF......., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CumulativeEffects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4-115
4-115
4-115
4-115
4-116
4-116
4-116
4-116
4-116

4-117
4-117
4-117
4-117
4-118
4-118
4-118
4-118
4-119
4-119
4-119
4-119
4-122
4-122
4-123
4-123
4-124
4-124

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES . . . . . . . . . . . . . . . 4-124

xv



Kensington Gold Project FINA ENVIRONMENTALIMPACT STATEMENT Tsb/e of Contents

CHAPTER 5 LIST OF PREPARERS

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...5-1

LIST OF PREPARERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...5-1

USDA

LIST

FOREST SERVICE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...5-2

OF REFERENCES

I

INDEX

APPENDIX A DEIS COMMENTS AND RESPONSES

APPENDIX B BIOLOGICAL ASSESSMENT

APPENDIX C GLOSSARY

APPENDIX D NPDES PERMIT (DRAFT)

APPENDIX E LIST OF ALL AGENCIES, ORGANIZATIONS, AND
PERSONS RECEIVING COPIES OF THE FEIS

xvi



CHAPTER ONE

PURPOSE OF AND
NEED FOR ACTION



Kensington Gold Pro/ect FINAL ENVIRONMENT IMPACT STATEMENT Chapter 1

TABLE OF CONTENTS
Page Number

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1-1
Purpose ofand Need For Action . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1-1
ResponsibleOfficialand Decisionto re made . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1-2
Scoping and Public lnvoivement. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1-2
lssuesand Concerns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1-3
Other ActivitiesNeartheProject. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1-5
Agency Responsibilities(Permitsand Approvals) . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ....1-7

LISTOFFIGURES

Figure Number & Tiile Page Number

I-l General Location Map..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-1
l-2 Mineral Explorationand Mining Activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6



Kensington Go/d Project FNAL ENVIRONMENT lMPACT STATEMENT Chapter 1

This Environmentalimpact Statement (EiS) was
prepared in order to consider an application for
a Plan of Operations from the Kensington
Venture to develop, construct, and operate a
gold mine in accordance with the Kensington
Venture’s project description. The Kensington
Venture is a joint venture between Coeur
Alaska, Inc. (a subsidiaryof Coeur d’Afene
Mines Corporation) and Echo Bay Exploration,
Inc. (a subsidiaryof Echo Bay Mines Ltd.). The
KensingtonVenture will prepare and submit a
Plan of Operations to the Forest SeNice
following completion of a Final Environmental
Impact Statement (FEIS).

This EIS was prepared by ACZ Inc. under the
direction of the U.S. Department of Agriculture,
Forest Service, Tongass National Forest (Forest
Service) which is the lead agency responsible
for preparation of the EIS. The U.S. Army
Corps of Engineersand Environmental
ProtectionAgency (EPA) are cooperating
agencies to the Forest Service in preparation of
this EIS (40 CFR 1501.6). Comments on the
Draft EnvironmentalImpact Statement (DEIS)
were used by the Forest Setvice, the U.S. Army
CoqIs of Engineers,and the EPA (Region 10) to
complete the FEIS. The same comments will
aid in the decision-makingprocesses related to
the issuance, or denial, of the permits required
for the KensingtonGold Project.

All aspects of the KensingtonVenture’s
proposed operations, as they affect National
Forest surface resources,will be subject to a
Plan of Operations (36 CFR 228) approved by
the Forest Service. The Forest SeNice
determined that approval would be a major
federal action and that the proposed operation
may significantlyaffect the human environment.
Because of this determination,an EIS must be
prepared to fulfillthe requirementsof the
National EnvironmentalPolicy Act (NEPA) of
1969, the Forest Service regulationsat (36 CFR
228), and the Council of EnvironmentalQuality
(CEQ) regulations(40 CFR 1500). The EIS
must analyze the direct, indirect,and cumulative
impacts associated with the proposed
operation. Based on this analysis,the Forest

Service response may be to approve or deny
the Plan of Operations as proposed, or to
require modificationof the Plan.

The KensingtonVenture proposes an
underground gold mine, mill, and associated
facilitiesknown as the Kensington Gold Project.
The project site is located on the west side of
the Kakuhan Range adjacent to Lynn Canal,
approximately45 air miles north of Juneau and
35 air miles south of Haines, Alaska. (See
Figure 1-1, Generat Location Map).

Figure 1-1, General Location Map

The mine would produce about 4,000 tons of
ore and 400 tons of underground development
waste rock per day for approximatey 12 years.
Expected gold production is about 200,000
ounces per year. The work force would be
about 340 people during full production.
Additionaldetails on the Kensington Gold
Project proposal can be found in Chapter 2 and
in the DEIS (Appendix A, Applicant Proposal).

The purpose of and need for the proposed
action is to develop and operate an
underground gold mine within the Kensington
Venture’s claims boundary. The proposed
project is consistentwith the Mining Law of
1872 and its principalamendment of July 23,
1955.

Under the Mining IAW of 1872 et seq. qualified
prospectorsmay search for mineral deposits on
public domain lands open to mineral entry.

1-7
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Upon discoveringa valuable mineraldeposit, a
prospector may locate a mining claim. A
miningclaimant is entitled to reasonable access
to the claim for further prospecting, mining,or
necessaryrelated activities,subject to other
laws and applicable regulations. Because the
proposed operations would be located primarily
on public lands in the Tongass National Forest,
compliance with the guidelinesdescribed in the
Tongass Land Management Plan (USFS,
amended, 1986) in addition to development
under U.S. Mining laws is required. The project
site occurs within an area designated as Land
Use Designation (LUD) II in the Tongass Land
Management Plan (TLMP). The TLMP states the
following purpose for LUD 11:

“Areasallocated to LUD II are to be
managed in a roadless state to retaintheir
wildland character, but this would permit
wildlifeand fish habitat improvementand
primitiie recreationfacility development.”

Management implicationsfor LUD II areas state
that “Mineraldevelopment is subject to existing
laws and regulations (USFS, amended, 1986).

U.S. Mining laws and TLMP recognize the
statutoryright of mining claim holdersto
explore and/or develop mineral resourcesand
encourage such activii consistentwith the
Mining and Mineral Policy Act and the Federal
Land Policy and Management Act. These
regulationsrequire responsiblefederal agencies
to reviewapplicant’s Plan of Operation to
ensurethat 1) adequate provisionsare included
to minimize,where feasible, adverse
environmentalimpacts on public land surface
resources;2) measuresare included to provide
for reclamation,where practicable; and 3) the
proposed operation will comply with other
applicable federal and State laws and
regulations.

analyses are documented in this EIS and form
the basis for the Forest Supewisor’s decision on
the project. The Forest Supewisor for the
Chatham Area of the Tongass National Forest is
the ResponsibleOfficialfor this decision.

The responsibleofficialmay decide to:

. Adopt the No Action Alternative
● Adopt one of the action alternatives
● Adopt an alternativethat combines features

of more than one alternative
● Adopt one of the action alternativeswith

additional mitigationmeasures

The Record Of Decision (ROD) will result in an
action on the KensingtonPlan of Operations
(permit application). The Forest Service will
either approve, deny, or require that Kensington
revisethe Plan of Operations prior to approval.

As required by NEPA (CEQ 1501.7), the Forest
Service has provided for an early and open
process to determine the scope of issuesto be
addressed and to identifythe significantissues
related to the KensingtonGold Project.

The Forest Service accomplished this goal by
holding agency and public scoping meetings,
by forming an Interdisciplinary(ID) Team,
preparing a Draft Scoping Document (dated
April 23, 1990) and a Final Scoping Document
(dated July 31, 1990). A DEIS was released
June 1, 1991 for public comment.

AGENCY SCOPING

On October 19, 1989, the Forest Service held
an agency scoping meeting to discuss the
KensingtonGold Project. Representativesfrom
the Forest Service, EPA, U.S. Fish and Wildlife
Setvice (USFWS), City and Borough of Juneau
(CBJ), National Marine FisheriesServices
(NMFS), Alaska Department of Natural
Resources (ADNR), Alaska Department of Fish
& Game (ADF&G), Alaska Department of
EnvironmentalQuality (ADEC), Alaska Division
of GovernmentalCoordination (ADGC), and

1-2
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Alaska Department of Transportation (ADOT)
were present.

PUBLIC SCOPING

Public scoping meetings were held to receive
input from concerned citiiens. On December
13, 1969 a putMc meeting was held in Juneau.
Public meetings in Haines were held on January
9, 1990 and May 10, 1990. The Forest SeNice
has accepted public comments throughout
preparation of this document.

ID TEAM

The ID Team was formed by the Forest Service
under its guidelinesfor compliance with NEPA
regulations. One of the primary purposes of the
ID Team is to establishthe scope of the EIS.
Members of the ID Team are listed in Chapter 5.

DRA~ EIS

The Forest Service continued to take public
comment following publicationof the DEIS on
June 1, 1991. A public comment period of 61
days was scheduled to cJoseon August 1, 1991.
During this time two public hearingswere held.

Approximately 150 people attended the first
hearing on July 12, 1991, at Centennial Hall,
Juneau. The agenda for this hearing included
an open question and answer period before the
testimony. The Forest Service’sand ACZS
interdisciplinaryteam were availableto answer
questionsabout the project and its expected
effects on the environment. About 13 people
asked questions of the panel. Twenty-eight
people gave testimony.

About 80 people attended the second hearing
on July 19,1991, at Chilkat Center, Haines. The
agenda was identical to that used in the first
hearing. About 10 people questionedthe panel
and 31 people gave testimony.

Many people expressed concern that the two-
month comment period did not allow time 10
review and comment on the information
presented in the DEIS. Concern was also
expressed about the scheduling of public
meetings. In response, the Forest Service
extended the comment period to September 3,
1991, giving a total of 94 days for public input.

Two water qual”~ workshops were scheduled
during this extended comment period. The
workshops were day-long open forums held
August 8 at the Chiikat Center in Iiaines and
August 9 at Juneau’s Centennial Hall. The
workshops were held in conjunction with EPA’s
NPDES Permit hearings.

Transcriptsof the oral testimony are on file at
the Juneau Ranger District. All written
comments are available as Append.WA to this
FEIS.

Scoping for the KensingtonGold Project was
conducted to focus the EIS on those issues
considered impottant to the public and various
government agencies. A Draft Scoping
Document was prepared and publishedwith the
following stated purposes.

●

●

●

●

●

●

●

Describethe project
Identify government involvement
Describe the role of the public in the EIS
preparation process
Discussthe permittingprocess and its
relationshipto EIS preparation work
Document relevant issuesand preliminary
options that we have identifiedfor the
project
Describe the proposed process for the
development of alternativeswhich will
eventuallybe discussed in the DEIS
Inform the public and governmental officials
regardingthe project

Following publicationof the Draft Scoping
Document, the Forest Service continued to
considerwritten statementsand comments to
help in the preparationof a Final Scoping
Document. Issues and concerns were raised by
the public, cooperating agencies, other
agencies, Forest Service technical specialists,
and technical representativesof the third-party
contractor.

From this input, significantissuesspecific to the
proposed KensingtonGold Project were
summarizedand used as part of the criteriafor
completing this DEIS. Issues also were

1-3
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amlyzed by the ID Team for screening options,
selecting alternatives,and evaluating
consequences. Following is a brief synopsisof
the issues.

SOCIOECONOMIC

Address the social and economic impacts on
the local residents in Juneau, Haines and
Skagway. Socioeconomic impacts to the
communitiesof Juneau, Haines, and Skagway
such as housing, utilitiesand setvices, and
employment must be specified. The influxof
workers and their familiesand its effect on
housing demand, public and community
services,and present lifestylesof local residents
must be addressed. The corresponding effects
of temporary and permanent mine shutdown
must also be addressed.

FISHERIES

Maintain qualii of existing fish habitats and
minimize impacts to resident and
anadromous fish which support an important
commercial fisheries industry in Lynn Canal.
Fish hab~ts could be affected by direct
disturbance of stream channels, reduced flow,
and/or water quality degradation. Protection of
spawning and rearing habtit must be
considered. The proposed marine outfall and
mixing zone must be assessedfor impacts to
aquatic organisms. Protectionof the existing
commercial fishery is a priorityfor many
members of the public. The potential for
chemical spillsor catastrophicdam failure must
be addressed.

MARINE TRANSPORTATION

Minimize disruption to marine traffic in Lynn
Canal, especially commercial fishing. The
potential to conflictwith commercialfishing
activitieswithin Lynn Canal, especially around
the Point Sherman area, should be addressed.
Transportationof employees and suppliesto the
site should consider other userswithin Lynn
Canal. Spillsof hazardous materialscould
impact uses of Lynn Canal.

WATER QUALIIY

Maintain the integrity of affected watersheds
by minimizing impacts to water quality and

maintaining proper flows. The potential to
alter the characteristicsof hydrologic systems
by direct disturbance of stream courses,
increaseddownstream sediment loads,
alteration of downstream flow rates, and
degradation of water quality as a result of
millingreagent chemicals or sanitaryfacility
pollutionmust be addressed. Water quality
must be monitored for compliance with existing
laws.

Maintain water quality in Lynn Canal. The
potentialto affect both water quality and metals
loading in Lynn Canal sediments as a result of
the marine outfall must be evaluated.

RECREATION

Minimize disruption to recreation
opportunities. The facilitiesdeveloped for the
proposed project should be designed,
constructed,and maintained to minimize
disruptionto recreational opportunitiesin
BernersBay by minimizingvisual impacts,
noise, and marine traffic. The impactsto cruise
shipsand ferries in Lynn Canal should be
identified.

Visibility/AIR QUALITY

Minimize visual impacts of the operation
from Lynn Canal and Berners Bay. The
expressed concerns for the project include
effects on air qual-hyfrom fugitiie dust and
gaseous emissions. Also, the visual impacts of
the tailings impoundment and other surface
facilitiesfor individualsusing Lynn Canal and/or
BernersBay must be considered.

iAND USE/RECLAMATION

Minimize disturbance by maintaining a
compact operation. The area is designated as
LUD II by the Tongass Land Management Plan.
The area is to be managed to protect its
wildland character while also protectingthe
claimant’srights under U.S. Mining Laws.
Reclamationmust be assured to prevent or
control damage to the environment.
Reclamationmust be guaranteed by adequate
financialassurances (bonding) from the
Applicant.

1-4
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WILDLIFE

Minimize disruption to wiidiife and wiidlife
habtits. The proposed project has a potential
to aiter the nature of wildlifeuse and the
productivii of wildlife habtits. Of particular
concern are possibie impacts to mountain goat,
brown bear, and biack bear. Aitemativesshouid
minimize noise, human activii, and habitat
destruction as they relate to the wildliie species
in the area.

SUBSISTENCE

identify subsistence resources and ievel of
use within the project area. The potential to
affect subsistenceopportunitiesby either direct
impact to the Bemers Bay and Lynn Canal
areas and/or indirect impacts resultingfrom
increased population must be anaiyzed. Aiso,
measuresto mitigate adverse impacts, if
present, shouid be deveioped and presented.

Cumulative IMPACTS

Address the cumulative impacts of this and
other potentiai development projects. The
facilitiesdeveioped for the proposed project
must cons.kierthe influenceof possible mining
development in the region, especially
environmentaleffects in Lynn Canai/Bemers
Bay area and the socioeconomic affectsto the
economies of Juneau, Haines, and Skagway.

lECHNiCAL Feasibility

Minimize chances of system faiiure by
incorporating technically feasible component
siting, design, and mitigating features. The
technical feasibilityof various project
components must be addressed. If
components of the project become too complex
or utilize uncertaintechnology, then an
increased risk of failure could result. Specific
concern has focused on items such as tailings
dam fdure or uncontrolledchemical
discharges.

ECONOMiC FEASIBILITY

Component design shouid be cost effective.
If project costs exceed reasonable or practical
limits, economic feasibilitycould become an

issue. Alternativesmust be economically
reasonableand financiallyfeasibie.

A number of activitiesoccur in the region
surroundingthe Kensington Goid Project. They
are mineral resourcework, tourism activities,
commercialfishing,and recreation.

MINERAL EXPLORATION, DEVELOPMENT
AND Operations

Mineral resource activitiesare now underway in
southeastAlaska, western BritishColumbia, and
southernYukon Territo~ most of these
activitiesare focused on expiration.

The Greens Creek Mine is an example of an
operating mine. No major mines are in the
development (or construction) phase in the
Juneau area. Numerous minerai exploration
programsare underway in the region; these
programs ail vary in size and extent. (See
Figure 1-2, Mineral Explorationand Mining
Activities). Mining and exploration projects
withinthe generai vicinityof and includingthe
KensingtonGold Project are addressed in the
foliowingdiscussion.

Additional informationregarding mineral
expiration, development, and operations within
southeastAlaska, western BritishColumbia, and
the southernYukon Territory is given in the
DEIS @ppendk B, Regions/ Miners/Activity).

Kensington Goid Project

At present, the KensingtonVenture partners are
conducting explorationactivitieson claims in
the Sherman Creek watershed. These activities
have included the development of a mile-long
adit to reach the Kensingtonvein system.
Undergrounddiamond drilling is being utilized
to delineate the vein system and evaluate the
ore grades. Explorationactivities have occurred
under an operating plan and subsequent
amendments approved by the Forest Service.
Forest Service approval included preparation of
four separate environmentalassessments
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Figure 1-2, Mineral &p/oration and Mining
Activities

(EAs) under NEPA. EAs were approved on
January 4, 1988, Februa~ 23, 1988, and
November, 1990 and July 17, 1991. A proposal
for mining has been filed with the Forest
Service. The Forest Service is consideringthe
proposal.

Jualin Project

Placer Dome U.S., Inc. (Placer Dome) and
several junior partners are currentlyengaged in
precious metal explorationactivitieson a site
adjacent to Berners Bay. Placer Dome is
presentlyworking under an operating plan
approved by the Forest Service, An
environmentalassessmentdated March 23,
1988 and June 19, 1991, had been prepared for

the site and are on file with the Forest Service.
Placer Dome is presentlyconducting seasonal
surface drilling. Representativesof Placer
Dome have informedthe Forest Service that no
current mining or millingplans exist for their
Jualin propetty. They indicated that
considerable additional exploration activitieswill
need to be conducted prior to reaching any
decision regarding development of a mining and
ore processingfacility onsite. However,
Chapter 2 of the EIS discusses potential long-
term joint facilitiesoptions and alternatives
between this project and the Kensington Gold
Project.

Alaska Juneau (AJ) Project

Echo Bay ExplorationInc. is conducting
explorationwork at the old Alaska Juneau Mine
located near downtown Juneau. The firm has
filed a Right-of-Wayapplication with the Bureau
of Land Management, and a DEIS has been
prepared for the AJ Mine. Existing projections
are for a 22,500 tons of ore per day operation
with a full time work force of 450 people. The
N Mine is projected to recover about 384,000
ounces of refined gold annually over a
projected mine life of 13 years. Two years of
constructionwould be required prior to initiation
of mining. Mining would be by underground
techniques.

Greens Creek Mine

The Greens Creek Mine, operated by Kennecott,
is located about 15 mileswest of Juneau near
Hawk Inlet. The Greens Creek Mine went into
operation in February of 1989, and the first bulk
shipment of ore concentrates left Hawk Inlet in
May of 1989. The operation produces
concentrates of silver,zinc, lead, and gold.
Approximately 1,000 to 1,100 tons of ore per
day are currentlymined by underground
methods. The Greens Creek operation employs
210 full time workers earning an annual payroll
of nearly $10,000,000. Workers live in Juneau
and commute to the mine daily via ferry. The
operation has a projected life of 10 years. The
Forest Service understandsthat known ore
reservesat this project have recently increased
significantly. This will probably result in some
extension of project life, expansion of the
project or combination of these two responses.
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Dream Project

InternationalCurator and Placer Dome, Inc.
conducted explorationactivitieson this sulfide
prospect, located approximately 50 air miles
north of Juneau on the west side of Lynn Canal.
Due to the disappointing resultsof the 1990
drillingprogram, the operators have dropped
their lease on the Dream claims.

TOURISM AND RECREATION

Large cruise ship lines use Lynn Canal in the
summer season for trips to Skagway and
Haines as part of th6ir “SeeAlaska=tourism
package. In addition, the Alaska Marine
Highways makes scheduled trips past the
Kensingtonsite to the towns of Haines and
Skagway.

Bemers Bay is used for recreation by Juneau
citizensand others. Kayaking, sport fishing,
and air boating are popular recreational
pastimes.

COMMERCIAL FISHING

Commercialfishing occurs throughout Lynn
Canal, including Bemers Bay. Commercial
fishingactivitiesare conducted primarilyfrom
May through October. Both gillnettingand
long-linefishingtechniques are used.
Commercialfish species hawested include
halibutand salmon.

A number of federal, State, and local permits
and approvalswill be required for the -
KensingtonGold Project.

Preparationof an EIS and the permitting
processesare related but distinct. An EIS is
designed to explore project alternativesand
discuss relativeenvironmentalimpacts. The
permittingprocess gives individualgovernment
decision makers the authorityto grant individual
permit applicationswith requirementsand
conditionsto eliminateand/or mitigate specific

adverse environmentalimpacts vhich are
identifkd in the EIS.

FEDERAL GOVERNMENT

Environmental Protection Agency

1.

2.
3.
4.

NEPA compliance and ROD on FEIS
(Cooperating Agency)
Clean Water act compliance
Clean Air act compliance
Notificationof Hazardous Waste Activii
(Cooperating Agency)

EPA is a cooperating agency with the Forest
Service on the KensingtonGold Project EIS.

Wastewater discharge from the Kensington
miningand millingoperations would be
authorized, or denied, by EPA.

The Clean Water Act has establishedthe
following swface water programs which will
apply to the KensingtonGold Project.

●

●

●

●

Natural PollutantDischarge Elimination
System (NPDES) Permit program regulating
the point source discharge of pollutants.
The Section 404 Permit program regulating
the discharge of dredged or fill matetial.
The Section 311 program Spill Prevention
Control and Countermeasures (SPCC)
regulatingspillsof oil and hazardous
substances.
The Section 319 program regulating non-
point pollution.

NPDES Permit Program. Sections 301 and
306 of the Clean Water Act require that EPA
develop wastewater effluentstandards for
specific industries,including gold mines. These
standards are established both for existing
sources and new sources. The Kensington
Gold Project will requirean EPA NPDES Permit.
The NPDES program was established by
Section 402 of the Clean Water Act. Because
the project is also a new source, New Source
PerformanceStandards for gold mines and mills
are applicable to the project (4o CFR 440.104).

In accordance with Section511 (c)(1) of the
Clean Water Act, NPDES Permit actions for new
sources are subject to NEPA (40 CFR Part 6,
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Subpart F). EPA will issue a ROD in
conjunctionwith the %@ permit action.

EPA is the NPDES permittingauthority in
Alaska. The ADEC, pursuantto Section 401 of
the Clean Water Act, must provide certification
to EPAthat the discharge will comply with any
ap~icable State water quality standards. The
ADEC certificationis where wastewater mixing
zones are (are not) permitted.

Section 404. Section 404 of the Clean Water
Act authorizesthe U.S. Army Corps of
Engineersto issue permitsfor the discharge of
dredged or fill materials into waters of the
United States. EPA, under Section 404 (c), may
prohibtior withdraw the specification
(permitting)of a site upon a determinationthat
the use of the site would have an unacceptable
adverse effect on municipalwater supplies,
shellfishbeds and fishery areas, or recreational
areas. These permitsare addressed under the
heading, “U.S.Army Corps of Engineers,”which
immediatelyfollowsthis discussion.

SPCC Plans. Section 311 of the Clean Water
Act establishesrequirementsrelatingto
dischargesor spillsof oil or hazardous
substances. Discharges or spillsof oil in
“harmfulquantities”are prohibited. EPA has
establisheda requirementfor the preparationof
a SPCC Plan by facilitiesthat handle substantial
quantitiesof oil. The Applicant has prepared an
initialSPCC Plan which is included in Appendix
A. This Plan will be modified, as necessary,
once the preferredalternative is identifiedand
included in the final Plan of Operations
submittedto the Forest Service.

Non-Point Source Control Program. EPA has
recently promulgated regulationsfor control of
stormwaterrunoff. At the Kensingtonproject
these sourceswould include runofffrom roads,
laydown areas, helipad, and other surface
disturbancesthat are not directed to the tailings
pond. The KensingtonVenture will be required
to apply for a stormwater permit under this
program. The EPA approach to non-point
source discharge is generally to require
implementationof best management practices
(BMPs).

The Forest Service under its authorityas surface
manager, will requirethe implementationof

BMPs (USDA Forest Service, 1991). The Forest
Service BMP program and EPA requirements
are very similar.

Clean Air Act. In addition to water qual”~
oversight,EPA also maintains control over the
air resourcesof an area as outlined in the Clean
Air Act. The Cfean Air Act’s most basic goals
are to protect public health and welfare. EPA
will conduct, in accordance with Section 309 of
the Clean Air Act and NEPA, overall reviewsof
the EIS.

EPA approves the Alaska (Air Quality) State
implementationPlan (SIP) and reviewsAir
Quality Control Permit to Operate applications,
includingPreventionof SignificantDeterioration
(PSD) requirements. The Air Quality Control
Permit to Operate is issued by the ADEC. Prior
to commencement of construction of any major
stationarysource or major modificationof such
sources, ADEC will conduct a review of a
planned operation. The PSD process requiresa
pre-constructionreview and, if a permit is
required,an impact and technology analysis.
An opportun”~ for public hearing prior to permit
issuance is required and will be administered by
the ADEC.

The PSD regulationsgenerally define a “major
stationarysource”as, in the case of mining,any
operationthat emits or has the potential to emit
250 tons a year or more of any pollutant
regulated under the Clean Air Act. Pollutants
can include both fugitive (dust) and gaseous
(sulfurdioxide, carbon monoxide, nitrous
oxides, and hydrocarbons) emissions.

U.S. Army Corps of Engineers

1.

2.

3.

NEPA compliance and ROD on FEIS
(Cooperating Agency)
Section 404 Permit - Clean Water Act
(Dredge and Fill)
Section 10 Permit - Riversand Harbor Act

The Corps of Engineers is a cooperating agency
with the Forest Service on the KensingtonGold
Project EIS.

Section 404 Permit. Section 404 of the Clean
Water Act authorizesthe US. Army Corps of
Engineersto issue permits for discharge of
dredgad or fill material into waters of the United
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States. The Act prohib~ such a discharge
except pursuantto a Section 404 Permit. To
the degree that they impact Waters of the
United Ststes: various activitiesundertaken in
connection with mining operations may require
a Section 404 Permit (includingroad or bridge
construction,constructionof dams for tailings
storage, water storage dams, stream diversion
structures,etc.).
The Corps of Engineers is responsiblefor
determiningthe consistencyof the proposed
404 action with the Section 404 (b)(1)
guidelines. A Section 404 Permit cannot be
issued without Section 404 (b)(l) compliance.

The Corps of Engineers must comply with
Executive Orders 11990 and 11988 with respect
to impacts to the nation’swetfands and/or
floodplains. There is currentiyan emphasis on
a “no-net 10ss”wetlands policy as outlined in an
agreement between the Corps of Engineersand
EPA. This policy is presentlyunder reviewto
determine the most appropriate implementation
practicesfor Alaska. Wetlands in the area to be
affected by the Kensingtonproposalwere
identified usingthe Federal Manual for
Identifyingand DelineatingJurisdictional
Wetlands (Federal Interagency Comm”meefor
Wetland Delineation., 1989).

Section 10 Permit. Pursuantto the Riversand
Harbors Act of 1899 and Section 103 of the
Marine Protection, Researchand Sanctuaries
Act, the Corps of Engineershas permitting
authorityto regulate various activitiesimpacting
traditionallynavigablewaters. Pursuantto
Section 10 of the Riversand Harbors Act of
1899, a permit is requiredfor any structureor
work that may obstruct traditionallynavigable
waters. A Section 10 Permit will be requiredfor
the KensingtonProject marine terminal.

U.S. Fish and Wildlife Service

1. Threatened and Endangered Species
Consultation

2. Bald Eagle ProtectionAct Clearance

The USFWS administersthe Endangered
Species Act, as re-authorized in 1982, and the
Bald Eagle ProtectionAct of 1940, as amended.
On the KensingtonGold Project, the Forest
Service must consultwith the USFWS regarding
any threatened or endangered species that

might be impacted by the proposed operation.
If any impacts are projected, specific design
measuresto protect the affected species must
be developed.

National Marine Fisheries Service

1. Threatened and Endangered Species
Clearance

On the KensingtonGold Project, the Forest
Service must consultwith the NMFS in
accordance with the Endangered Species Act
and the Marine Protection, Research and
SanctuariesAct. If any impacts are projected to
any threatened or endangered marine species,
specificdesign measuresto protect the affected
species must be developed.

U.S. Coast Guard

1. Notice of Fueling Operations
2. Permit to Handle Hazardous Materials
3. Applicationfor PrivateAds to Navigation

Because the KensingtonVenture plans to barge
fuel and other materialsto the site, the
KensingtonVenture must not”~ the Coast Guard
of planned fueling operations and obtain a
permit to handIe hazardous materialsshipped to
the site. If the KensingtonVenture plans to
place privateaids to navigation in and around
its marine terminal, the Coast Guard must be
notifiedand the navigationalaids approved prior
to their installationand operation. Marine
transportationto and from the site will be
subject to Coast Guard Navigation Rules.

Federal Aviation Administration (FAA)

1. Notice of Landing-Areaand Certificationof
Operation

2. Determinationof No Hazard

The FAA must be notified of any airfield
constructionplans and a certificate of operation
must be obtained from this agency. In addition,
the FAA may need to make a determination of
“no hazard”regarding an airfieldfor final
approval to be obtained to develop the facility.
Likewise,any private aids to aircraft navigation

installedat an airfieldwould need to be certified
and approved by the FAA.
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Federal Communications Commission (FCC)

1. Radio and Microwave Station Authorizations

The KensingtonVenture will need to obtain
radio and microwave station authorizationsfrom
the FCC. These licenses must be obtained for
any two-way radio installationsmade at the
project site.

U.S. Treasury Department (Bureau of Alcohol,
Tobacco and Firearms)

1. ExplosivesUser Permit

Interstatetransportationof explosivesis
regulated by the Bureau of Alcohol,Tobacco
and Firearms. The KensingtonVenture or its
explos”wesupplierwill need to obtain a license
for transport of such explosivesto the site. In
addition, an explosivesuser permitwill also be
required by this agency.

U.S. Mine Safety & Health Administration
(MSHA)

1. Mine I.D. Number
2. Legal ldent”~ Report
3. Miner Training Plan Approval

Worker health and safety aspects of the
KensingtonGold Project would be regulated by
Federal Health and Safety Standards.
Authorized MSHA representativeswill make
routine inspectionsof the operation and also will
be involved in educational and safety training
programs. The KensingtonGold Project will be
responsibleto provide MSHA with reports of
accidents, injuries,occupational diseases, and
related data. Specific programsfor the
education and trainingof all employees are also
part of the Health and Safety Regulationsof
MSHA.

U.S. Bureau of Mines

The Bureau of Mines has no permitting
responsibilitiesassociated with mining.
However, this organization is an important
government agency with its function primarily
targeted at research. The Bureau of Mines
routinelyconsultswith other federal agencies
regarding mining and conducts researchwhich

is necessaryto achieve technological
advancement in the mining industty.

STATE OF AIASKA

Alaska Division of Governmental
Coordination

1. Coastal Project Questionnaire
2. Coastal Management Program Certification

The Alaska Coastal Management Program
(ACMP) was established by the Alaska
Legislaturein 1977. The Alaska Coastal
Management Act (AS 46.40) provides the
legislativeauthorityfor the program. The
purpose of the program is to provide a
streamlinedcoordinated system for reviewing
applicationsand issuing permits for proposed
projectsthat would effect natural resources in
Alaska’scoastal zone. This includes proposed
mining operations.

Applicantsare required to complete the “Coastal
Project Questionnaire”to determine which
permitsare needed for the operation. Copies of
the Questionnaireare available from the ADGC.
The Questionnaireincludesa “Certificationof
Consistency”which also must be completed
and signed by the applicant. It also identifies
the responsibleGovernmental Coordination
regionaloffice.

Two sets of State regulationshave been
adopted for the program. The Alaska
AdministrativeCode (6 AAC 50) contains
regulationsgoverning how the State reviews
projectsfor consistencywith the ACMP. These
regulationswere adopted in 1984. Also, the
Coastal Policy Council promulgated regulations
governingACMP based on AS 46.40 as 6 AAC
80 and 6 AAC 85. These regulationswere
adopted in 1979 and subsequently have been
amended several times.

Alaska Depatiment of Environmental
Conservation

There are a number of permits required by this
department for mining operations. They are as
follows.

1. Air Quality Permit
2. BurningPermit
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3. Certificationof ReasonableAssurance
4. Solid Waste Management Permit
5. Od FacilitiesApproval of Financial

Responsibility
6. Od FacilitiesDischarge Contingency Plan
7. Water and Sewer Plant Approval
8. Wastewater Disposal Permit
9. Food Sewice Permit

Alr QuaIii Permit. The construction,
modificationand operation of miningfacilities
that produce air contamimnt emissionsrequire
an Air Quality Control Permit to Operate. The
determinationto require a permit is based on
the source location, total emissions and
changes in emissionsfor sources specified in
18 AAC 50.300(a). Generally,the air quality
must be maintainedat the lowest practical
concentrationsof contaminantsspecified in the
Ambient Air Quality Standards of 18 AAC
50.020(a) (suspended particulate, sulfuroxides,
carbon monoxide, ozone, nitrogen dioxide,
reduced sulfurcompounds, and lead).

The Applicant must submit the form Air Quality
Control Permit to Operate Applicationand
supplemental informationas required by 18 WC
50.300(b). Permitsare issuedfor a maximum 5
year period renewable by the same procedure
as the originalapplication. The permit
application is subject to “PSI) review”by the
ADEC and must meet emissionlimitations
establishedby the EPA New Source
PerformanceStandards.

Burning Permit. An open burning permit is
generally requiredfor burning materialswhich
emit black smoke or for controlled burning of
vegetative cover. The Applicant must submit a
letter for all open burningto the Regional Office
of the ADEC or local Air PollutionControl
Agency 5 days prior to burning. The open
burning of any materials,includingtimber slash,
vegetative cover or solid waste, in certain
designated areas is governed by a burning
permit. Such a permit maybe required at any
time during the life of the project. A burning
permit is required in designated areas during
the fire season, May 1 through September 30.
The permit duration will be specified upon
issuance, but in no case will it exceed one
season. Forest Sewice authorization is also
required when burning on National Forest lands.
The Applicant must also notify the federal

AviationAdministrationregarding burning
periods so that wildfire reports are not confused
with a managed burn.

Certification of Reasonable Assurance.
Activitiesinvolvingdischarge of wastewater or
fill material into waters of the United States are
not only governed by the terms and conditions
of an NPDES Permit from EPA and 404 Permits
from the Corps of Engineers but also require
Certificatesof Reasonable Assurancefrom the
State of Alaska. These certificatescan only be
issued if they can state that the proposed
activii will comply with Section 401 of the
Clean Water Act Alaska marine water quality
standardswould be used in this process to
determinewhether or not a mixing zone would
be permitted.

Solid Waste Management Permit. A solid
waste disposal permit is required to establish,
modify, or operate a solid waste disposal facility
(except incineratorfacilitieshaving a total rated
capacity of less than 200 pounds of solid waste
per hour). Landfills,incinerato~ and
comporting plants used for the disposal of solid
and semi-solidwaste including garbage and
paper are governed by solii waste disposal
perm.h. State definitionsof solid waste may
also include waste rock and tailings. ADEC will
make these determinations.

The Applicant must submit detailed plans and
specificationsand certificationof compliance
with local ordinances and zoning requirements
to the appropriate ADEC Regional Office at least
60 days prior to commencement of operations.
Public notice is required for this permit, and
permitsare issuedfor periods up to 5 years.

Oil Facilities Approval of Financial
Responsibility. The Applicant will be required
to provide the ADEC with a proof of financial
responsibilityto compensate for losses due to
an oil spill (i.e., containment and cleanup,
damages, civil penalties, and civil action).
Demonstrationof financial responsibilityis
required60 days prior to initiatingoperations
and is renewable annually at least 30 days prior
to the expirationdate of June 30.

Oil Facilities Discharge Contingency Plan.
Approval of an oil discharge contingency plan is
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required prior to commencement of operations
of vesselsand oil barges on State waters, or for
oil terminal facilitiescapable of storing 10,000
barrels or more. These contingency plans are
reviewed every 3 years.

Water and Sewer Plant Approval. The
constructionof facilitieswhich collect, treat, and
dispose of wastewater is governed by a “plan
review”to insurethat minimum standardsare
appiied. Plan review requirements involve
environmentalprotection and health and safety
considerationsof camp operation during mine
development and production activities. Plans
for the disposal of grey water, sewage, process
water, etc. must be reviewed prior to
constructionof facilitiesincluding subsurface
wastewater disposal. Sewage and grey water
disposal methods must be approved even if a
package aerobic sewage treatment plant is
installed. Detailed engineering reports, plans,
and specificationsmust be certified by a
registeredprofessionalengineer. Plansfor
disposal of wastewater from millingoperations
would be required as part of an applicationfor a
wastewater disposal permit or an NPDES Permit
and Certificateof Reasonable Assurance.

Wastewater Disposal Permit. A wastewater
disposal permit is currently in place for the on
site camp. The permit allows operation of
sewage treatment facilitieswith ocean disposal.
This penmitand associated treatment facilities
will be kept in place for disposal of wastewater
generated at or near Comet Beach.

Food Service Permit. Constructionand
operation of permanent, temportuy, and mobile
food services, regardlessof whether there is a
charge for food, is governed by the Alaska
Eating and DrinkingEstablishmentRegulations
which includes provisionsfor plan review and
issuanceof a food service permit. Plan review
and permittingprocedures will be required
throughout the duration of a project. The
Applicant must submit Form 06-6030,
Applicationfor Permit for Food Service
Operation, a minimumof 15 days prior to
operation of existingfacilitiesor earlier for
constructionor extensive remodeling of
facilities. A permanent permit does not need to
be renewed unless it has been revoked.

Alaska Department of Natural Resources

1. Water Rights Permits
2. Tidelands Lease
3. Permit to Construct or Modify a Dam
4. Right of Way

Water Rights Permits. A water right is an
authorizationfor a property right for the use of
public surface and subsurfacewaters. The right
becomes attached to the land when the water is
used. Appropriationof a significantamount of
water on other than a temporaty basis requires
authorization by a water rights permit. The
application for water rights is made by filing with
ADNR the appropriate form and all necessary
supporting information.

The terms and conditions of water use are
determined in conjunctionwith a public interest
determination process. The terms of a water
rights permit are variable and dependent upon
the time estimated to be required to complete
construction. The various uses of water that
would require permits include (but are not
limited to) potable water, mining, millingand
disposal uses, and diversionsfor control of
downstream and marine water quality
degradation.

Permit approval authorizes appropriation but
does not secure rights. Once use of the
appropriated water has commenced, the ADNR
(Divisionof Water) would issue a Certificate of
Appropriation,securingthe holder’s rightsto the
water. The Certificate of Appropriationis not
automatic; it is dependent upon the actual use
of the full amount of water and compliance with
all permit conditions. The holder must record
the certificate in the DistrictRecording Office for
the area of appropriationto guarantee priority
against adverse claimants.

Tidelands Lease. A tidelands lease may be
required for activitiesinvolvinga permanent
improvementon or of State tidelands and
submerged lands. All procedures of the leasing
of State tidelands and submerged lands are
pursuantto 11 AAC 58.

Permit to Construct or Modify a Dam. A
permit is requiredfor the construction,
enlargement, alteration or repair (other than
routine maintenance) of any dam. The
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Applicant must comply with the regulations,11
AAC 93, Article3. An applicationfor
constructionmust be submittedto the ADNR,
D~ision of &nd and Water Management Dam
Safety and ConstructionGroup. Dam
constructionis subject to supwision by a
registeredprofessionalengineer. The
supenising engineer must establishan
inspectionschedule and submit repotis within
15 days of each inspection. A Certificateof
Approvalfor the proposed work would be
issued by the Divisionof Land and Water
Management upon approval of the design and
constructiona-les. (Review of the dam
design will also be part of Forest Sewice review
of the Plan of Operations).

Right of Way. The marine outtkdlwill requirea
Right of Way to be issued by ADNR.

Alaska Department of Fish & Game

1. Fish Passage
2. Fish Hab~t Permit (AnadromousFish Act)

Fish Passage. The AJaskaStatute 16.05.840
(FishwayAct) requiresthat an individualor
governmentalagency notifyand obtain
authorizationfrom the ADF&G for act”~ities
within or across a stream used by fish if the
department determinesthat such uses or
activitiescould represent an impedimentto the
dficient passage of fish. Culvert installation,
stream realignmentor diversion,dams, low-
water crossing,and construction,placement,
deposition, or removal of any materialor
structurebelow ordinary high water all require
approval from the ADF&G. Construction
activitiesmust also be coordinated with critical
fish spawning periods, where anadromous
fisheriesare involved.

Fish Habitat Permit (Anadromous Fish Act).
Alaska Statute 16.05.870 (AnadromousFishAct)
requiresthat an ind”~idualor governmental
agency provide prior notificationand obtain
approval from the ADF&G “to constructa
hydraulicproject or use, divert, obstruct,
pollute, or change the naturalflow or bed” of a
specifiedanadromous waterbody or ‘Youse
wheeled, tracked, or excavating equipment or
log-dragging equipment in the bed” of a
specifwd anadromous waterbody (quoted
portionsfrom AS 16.05.870(b)). All activities

within or across a specifiedanadromous
waterbody and all instreamact”tiies affecting a
specifiedanadromous waterbody require
approval from the ADF&G.

The ADF&G also providescomments and
recommendationsto federal agencies via the
Fish and WildlifeCoordinationAct (16 USC 661
et. seq.) and is a participant in the ADGCS
‘Coordinated Coastal ConsistencyReviews*.

Other Alaska Permits

As appropriate, other Alaska permits, licenses,
and approvals may be requiredfor the
KensingtonGold Project Such determination
will be made through consultationwith the
ADGC.

LOCAL GOVERNMENT

C~ and Borough of Juneau

The KensingtonGold Project is located within
the CBJ. As such, the operation will be subject
to all ordinancesand regulationsof the CBJ.
These will include items such as obtaining a
mining permit, grading permit, building permit,
burning permit, and explosiveshandling permit.

Of primary importancefor the KensingtonGold
Project will be the submittaland approval of an
Applicationfor a Large Mine, complete with
provisionsfor environmentalcontrol,
reclamation,and financialwarranty for the
operation. The Applicant has prepared an initial
ReclamationPlan which is included in Appendix
A. The CBJ will also requirean annual report
on or before March 31 of each year describing
the status of the miningoperation in relationto
the mining plan and timetable in the application
as well as describing reclamationactivitiesthat
occur during the year.

City and Borough of Haines

The KensingtonVenture is outside the
boundariesof the CRYof Haines and the
Borough of Haines. The CRY and Borough have
no current ordinances or regulations governing
mineral exploration or mining although
discussion is underway regarding development
and implementation of mining ordinances.
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On November 28, 1978 the Council on
EnvironmentalQuaI”@issued the Finai
Regulationsfor Implementing NEPA (FR 55990,
Col. 43, No. 230). In July 1978, the Forest
Se~ice issued Final Implementation Procedures
for NEPA, which further define Forest Service
procedures as related to NEPA. These
regulationsdirect the Forest Service to apply
uniformpractices in developing a fuil range of
reasonable alternativesfor proposed
developments on lands administeredby the
Forest Service, and impartiallyevaluate their
effects on the environment.

This chapter describes the process used to
develop and compare the KensingtonGold
Project Applicant Proposai (Appendix A, DE/S)
and five project alternatives,includingthe No
Action Alternative.

The discussionof alternativesis the foundation
of the EiS process (40 CFR 1502.14). There
must be a reasonable array of alternativesto
achieve the purpose for which an EiS is
prepared.

Studies of metallurgicalprocessingoptions and
other project reiated tradeoffswere
implemented by the KensingtonVenture. This
provided data related to process optimization,
waste treatment needs, environmental
safeguardsand potential mitigationmeasures.
This informationwas made avaiiableto the
Forest Sewice early in the NEPA process.

Site visitswere made to the project area by
representativesof the Forest Setvice, other
invoivedagencies, and the generai public.
These site visitsprovided individualswith a
familiarityof the project area and additional
insight regardingthe variety of feasible
component options.

COMPONENTS, OPTIONS, AND
ALTERNATiVES

Components are separate eiementswhich,
joined together, form the compiete project
alternatives. This chapter providesdescriptions

of project components, including options to
these components. The discussionsof all
proposed options, or combination of options,
inciudethose eliminatedfrom further
considerationand the reasoning for eafiy
elimination.

There are a number of separate operational
components that must be linked to develop
complete project alternativesfor the Kensington
Goid Project. For environmentaianalysis
purposes,the overail mining and processing
operation was segregated into major project
components. These inciude:

●

●

●

●

●

●

●

Mining methods
Waste rock disposai
Ore processing
Wastewater treatment
Tailings disposal
Housing and other surface facilitiesand
locations
Access and transportation (supplies,work
force)

Each of these components is anaiyzed in a
simiiarfashion for aii project alternatives. The
selection of feasible component options for
furtherconsideration providesthe basis for a
compilationof a reasonable range of
alternativesto the Appiicant Proposal.

Geographic location, topography, extent of
mineraiization,and land ownership in the
project area restrictcertain options for each of
the project components. For exampie, the
location and extent of mineralizationdictate the
mine area.

The formulationof alternativesto the proposed
project is significantin the NEPA process.
Through the alternativedevelopment process,
the agency can aiter or iessen the magnitude of
the potentiai effects of the proposed project on
iocal environmentalconditions.

A screening process was used to identify
options or alternativesfor the KensingtonGold
Project. Aithough a number of options were
formulated, many were screened from further
considerationwhen they could not reasonably
meet the proposai objectives or address the
issues,particularlywith respect to the
avoidance or reduction of adverse
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environmentalimpacts. The following
alternativeswere assembled from the options
that survivedthe screening process.

Alternative A - No Action Alternative - This
alternative, required by NEP~ stops project
development but allows continuationof
mineral exploration. It providesa baseline
against which action alternativesare
compared.

Alternative B - Applicant Proposal - This
alternat”welocates tailingsdisposal in the
Sherman Creek drainage. Project access for
supplieswould occur at a Comet Beach
marine terminal facility. Helicopterswould
be used to transpott employees. Onsite
housingwould be provided for employees.
Crushingwould be underground;grinding
and millingwould be above ground. The
Ophir Creek diversionchannel spillwayinto
Sherman Creek below the dam would be
concrete lined.

Alternative C - Bemer Bay Access - This
alternative provides project access for
employees and suppliesfrom a marine
terminal facility in Bemers Bay at Slate Creek
Cove. An 8.5 mile access road from Slate
Creek Cove to the mine site in the Sherman
Creek drainage would be constructed. No
employee housingwould be provided onsite.
Enhanced settlingwould be used for
wastewater treatment. The remaining
facilitiesand tailingsdisposal are identicalto
AlternativeB. The Ophir Creek diversion
channel spillwaywould be riprap lined.

Alternative D - Sweeny Creek Tailings -
This alternative is identicalto AlternativeB
except tailingswould be pumped to a
disposal impoundment in Sweeny Creek.
Project access would be as AlternativeB
except that helicopterswould fly from a base
near Yankee Cove when transporting
employees to the site. Grindingwould be
contained undergroundalong with the
crushingfacilities. Diverted stream flows
would be returnedto Sweeny Creek below
the dam via a riprapped lined channel.
Enhanced settlingwould be used for
wastewater treatment.

Alternative E - Dewatered Tailings - This
alternativeis similarto Alternative B except
that tailingsdisposalwould be by the
dewatered tailings method. A storage
buildingwould be required for temporary
storage of tailings during wet weather when
tailingscould not be handled properly.
Additionalprocessingfacilitiesfor
mechanicaland thermal drying of tailings
would be requiredto permit proper handling
and placement. Hydrogen peroxide would
be used for cyanide destruction.

Alternative F - Enhanced Effluent
Treatment - This alternative is similarto
AlternativeB, with two significantexception%
the marine discharge line is routed along an
alignmentto the south of Point Sherman and
there is additionaltreatment for effluent
water.

AlternativesC, D and E were developed to
address issues identifiedin scoping. Alternative
F was developed in response to public
comments and concerns expressed during the
DEIS comment period. A summary of the
issuesand how they are addressed in each
action alternativeis presented in Tab/e 2-1,
Development of Alternatives in Response to
Issues.

MITIGATION AND MANAGEMENT

Mitigationand environmentalmanagement
guidelinesas well as monitoringand control
measures need to ensure that the final actions
conform to all other applicable laws relatingto
the Forest Setvice activities. The intent of these
constraints,guidelines,and mitigation measures
is to ensure that adverse environmental impacts
are avoided or minimizedduring construction,
operation, and closure of the project.

Followingcompletion of the NEPA process, the
KensingtonVenture would submit a Plan of
Operationsto the Forest Service. The plan
would provide final engineering and detailed
prescriptivemitigationmeasures, including a
final reclamationand closure plan for the
selected alternative.
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Table 2-1. Develo~ment of Alternatives in Resnrmse to Isst)es

y
cd

——.- — ., —--—-- .. .... . .. —.----- . .. ... —- .. . ---- ~_. --- .- .-----

AJtemativeC AlternativeD AlternativeE AlternativeF

Issues BernersBay Sweeny Creek DawateredTailings Enhanced Effluent
Treatment

Addressthe social and economic impacts on the local No difference from No differencefrom No differencefrom No difference from
residentain Juneau, Haines, and Skagway. AlternativeB AlternativeB AlternativeB AlternativeB

Maintain quality of existingfish habitats and minimize Marine discharge south
impacts to resident and anadromous fish whtch Access minimizes traffic Tailings site moved to Keepstailings out of of Pt. Sherman, different
supportcommercial fisheriesindustry in Lynn CanaL in Lynn Canal Sweeny Creek creeks water treatment

Same as AlternativeB,
Minimize disruptionto marine traffic in Lynn Canal, Accessminimizes traffic No difference from No differarrcafrom except reduced potential
especiallycommercial fishing. in Lynn Canal Nternative B AlternativeB for anchor fouling

Increased risk of Keeps tailingsout of
Maintain the integrityof affected watersheds by accidental spillson land creeks, confines
minimizing impacts to water quality and maintaining due to increased pipeline Disturbancein two disturbanceto one No difference from
properflows. and transportdistances drainages drainage AlternativeB

Highest potential for
disturbance to recreation Disturbancein two Confinesdisturbanceto No difference from

Minimize disruptionto recreationopportunities. in Berners Bay drainages one drainage AlternativeB

Highest potential for Tailings Dam is leas Highest potential for
Minimizevisual impacts of the operation from Lynn visual impaots in Berners visible from Lynn Canal visual impacts in Lynn No differenoafrom
Canaland BernersBsy. Bay Canal during operation AlternativeB

Winimizedisturbance by maintaining a compact Largest amount of Disturbancein two Smallest disturbancefor No difference from
9peration. surface disturbance drainages tailings disposal AlternativeB

Tailings location and Noise from dry tailings
Greatest potential for undergroundgrinding disposalhas higheat
disturbance to bald eagle minimize activity and potential to impact
nest sites and eatuarine disturbance in mountain mountain goat habitat No difference from

Ulinimizedisruptionto wildtifeand wildlife habitats. habitats goat habitat (Site A) AlternativeB

dentify subsistenceresourcesand level of use within No difference from No difference from Minimizes loss of stream No difference from
he project area. Alternative B AlternativeB habitat AlternativeB

4ddressthe cumulative impacts of this and other Allowsfor joint use of Allowsexpansion for joint No optionsfor joint No difference from
)otentialdevelopment projects access use of tailings facilities use ~ternative B

dinimize chances of system failure by incorporating Tailings not exposed to
ethnically feasible component siting, design, and Access avoids Lynn Canal No difference from potential stream channel No difference from
litigating features. weather conditions AlternativeB erosionand dam failure AlternativeB
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ALTERNATIVE COMPARISON

Project alternativesare compared. The
comparison is derived from evaJuatiorwof
significantissuesassociated with each
alternative.

The KensingtonVenture has proposed a project
that would consist of an underground mine, an
ore processingfacility,a tailings impoundment,
an office and maintenance complex an
employee camp, one heliportand two helipads,
a marine terminal, and other ancillaryfacilities.
These include an access road between the
marineterminal and the mine, fuel storage area,
and an explosivesmagazine. All such facilities
would be contained within the Sherman Creek
drainage. (See Figure 2-1, Applicant Proposal
Site Layout).

per day. This rate is based on current ore
reservesand mining economics.

The following discussionssummarize a
reasonable range of options for each
operational component. Project alternatives
were developed by assembling these
components into groups.

PROJECT LOCATION

There are no feasible location alternativesfor
the proposed mine area. The location of the
defined ore deposit necessarilycontrols the
location of the mine. The geology and mineral
deposits associated with the KensingtonProject
have been extensivelyexplored and studied
since the early 1980s.

Underground mining might allow accessing the
deposit from a different location or elevation.
However, the existing underground access
facilitieswould accommodate primaty access to
the ore deposit(s). The helipads, located at the
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Figure 2-1, Applicant Proposal Site Layout

The proposed operation has a projected life of main facilitiesarea and the upper portal, are for

at least 12 years once the mine is put into full emergency use and intermittentmaintenance.

production. Constructionactivitieswould take The upper pad is especially needed as there is
approximately2 years. no road to the upper portal and access is

limited. These accesses would also serve

During full operation, the proposed project ventilationand emergency escape requirements.
would process approximately4,000 tons of ore
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MINING METHODS

There are a number of proven mineral extraction
techniques which have been used in hard rock
mining. Any number of extractiontechniques,
or variationson techniques could be used to
mine the Kensingtonore body. Selecting the
most practicable mining method is a complex
process involvingconsiderationof a number of
factors such as

●

●

●

●

●

The spatial characteristicsof the deposit
(size, shape, attitude, and depth)
The physical propertiesof the mineral
deposit and the surroundingrock
Groundwater and hydraulic conditions
Economic factors, including grade of the
ore, comparat”wemining costs, and desired
production rates
Environmentalfactors such as preventionof
air and water pollution

Of these factors, the spatial characteristicsof
the deposit and the physical properties of the
mineraland surroundingrock are usuallythe
limitingfactors in selection of a mining method.
Any mine design for the KensingtonProject
must be based on geologic conditionsand rock
mechanics data relatingto the ore body
characteristics.

Geology and Nature of Ore Deposit

The host rock is strong and relativelyfree of
fractures. The ore zone consists of a dense
pattern of veins and veinletswhich extends from
surfaceto approximately3,000 feet
undergroundand is open at depth. The ore
zone varies in width from 22 feet to over 165
feet and averages approximately60 feet. The
ore body is irregularand erratic in shape and
gold value distribution. Waste, or sub-economic
material, separatesthe mineralizedareas.

The selected mining method must be
responsiveto a relativelywide, competent ore
body which exhibits no correlationwith
structureor alterationzones. A recovery
method which can efficientlyrecover gold from
waste and sub-economic zones is essential
given that selective miningwould not be
practical. Fill would not be required to support
the ground where stopes are 165 feet in length
and 375 feet in height (Redpath, 1990).

Generally, a limited number of options are
available in the selection of a mining method.
The Applicant Proposal describes an
underground extraction technique called long
hole, open stoping.

Long Hole, Open Stoping

The mine would be accessed by an adti
approximately 1 mile in length. This mining
method is used where the ore occurs in steeply
dipping, wide vein deposits. This method
requiresstrong ore and wall rock to support the
stope without additional mechanical roof
control. Open stoping is flexible and able to
respond to irregularore widths. It efficiently
removes ore while providingfor separation of
waste necessaty to ensure a high rate of
resource recovery (80 to 90 percent). Dilution
of ore is minimal. The method uses bulk
material handling for higher productivity. Mining
would proceed from the top of the ore body
downward.

The method incorporates high worker safety by
limitingexposure to unsupported ground
conditions. The method also providesfor good
ventilation. Underground personnel
requirementsand associated supervisionand
technical support have been estimated to be
140 personsfor long hole, open stoping at the
proposed production rate.

Future development can be safely completed
along strike and dip to recover additional
undiscoveredore. The recovey of pillarsby
mass blastingwould cause the hanging wall to
cave and would also relieve stress on adjoining
workings. Subsidence at the surface is not
expected due to the bulking effect of the broken
materialand the minimum 150 foot crown pillar
which would be left to ensure stability (Redpath,
1990).

The nature of the ore body and characteristics
of the long hole, open stoping mining method
are compatible to make the recovery of the ore
body feasible. In addition, safe working
conditionsand a minimalwork force would
ensure that the ore body is recovered with the
least riskto workers. The minimalwork force
would also reduce support facility size
requirements. (See Figure 2-2, Long Ho/e,
Open Stoping Mining Method).
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Figure 2-2, Long Hole, Open Stoping Mining
Method

WASTE ROCK DISPOSAL

Disposal of underground development waste
rock is essential to mining. This material
consistsof rock with a gold content below the
economic processing grade. Disposal must be
accomplished at a stable and suitable site.

The Applicant Proposal anticipatesthe
production of approximately400 tons (270
loose cubic yards) of waste rock per day. The
rock would be mined and hauled to the surface
in diesel-powered haul trucks.

Waste rock would be placed on the surface
near the mine portal where it would be available
for construction of the tailings pond
embankment, roads, or the foundationsfor
other facilities. Waste rock would also be used
for the maintenance of surface and
underground roads.

At the proposed levels of production,
approximately 150,000 tons or 100,000 cubic
yards of waste rock would be produced each
year. The projected total waste rock for the life
of mine is estimated to be about 1,200,000
cubic yards. Limited quantitiescould be used
during initialproject development since
constructionwould precede underground
development. The waste rock would be

stockpiledat a temporary or permanent site
depending on the preferredalternative.

The waste rock may require crushing and/or
sizingto be used for road and embankment
material. Approximately 10,000 cubic yards
would be used each year in maintenance of
surface and underground roads. Maintenance
would include spring breakup repair, fall repair,
and winter sanding of surface roads.

Stockpilevolumes would be different depending
on the alternativeselected. Road maintenance
would consume approximately 120,000 cubic
yards over the mine life. More would be used in
the case of the Berners Bay access road. The
remainingwaste, 1,080,000 cubic yards, must
be either temporarily stockpiled and utilized
throughout the mine life in tailings dam
construction,or placed in a permanent waste
rock disposal site. Dewatered tailings disposal
would utilizea significantamount of waste rock
in the constructionof an embankment buttress
and haul roads.

Constructionof the Sherman Creek tailings
pond would require approximately 927,000

cubic yards of waste rock to complete raises on
the embankment during the life of the mine after
completion of the starter dam. Any remaining
material could be used in reclamation of the
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project area or as nprap (Dames & Moore,
1989C).

The Sweeny Creek tailings impoundmentsite is
located approximately2 milesfrom the mine
site. Starter dam constructionwould require
materialfrom a quarry near the site. Due to
unfavorabletopography in the impoundment
area, the quarry would be located adjacent to
the dam site. As available, waste rock would be
hauled and used in constructingsubsequent
dam raises. The large quantitiesof material
required for dam constructionwould not be
generated quickly enough from mine waste,
therefore, quarry materialwould be required. ,
The mine waste productiontiming (schedule)
would require about 612,000 cubic yards be
placed in a permanent waste rock disposal site
(Dames & Moore, 1989c).

The dewatered tailings placement option would
consume most of the waste rock in constructing
the tailingsdisposal facil’Ry.

ORE PROCESSING

Milling is the process of separating gold from
the undesired or non-economic mineral matter.
For the KensingtonGold Project, the Applicant
proposes to use underground crushingfacilities
to prepare ore for feed into the surface grinding,
flotation, and concentrate cyanidation circuits.
Other options for ore processinglocations and
methods are presented in this section.

Processinginvolvesseveral circuitsincluding
the followingwhich occur sequentiallyafter ore
is mined and transported to the crushing
facilities. The circuitsare:

● Crushing
. Grinding
. Flotation and Cyanidation
. Gold Recovery
. Cyanide Destruction

Underground Crushing Facilities

The Applicant proposes that ore would be
crushed in an undergroundfacility. Crushed
ore would be conveyed to the surface for
processing and gold extraction. In this option,
ore would be crushed to less than 6 inches in

size before being brought to the surface (DMC,
1990b).

Ore would be delivered by mine vehicles,
trucks, or an ore pass system to a crusherfeed
bin. The feed bin would be sized to hold 500
tons of ore. Ore would be reclaimed by a
feeder dischargingto a jaw crusher and belt
conveyor. After passing through the crusher,
crushed rock would be conveyed to an 8,000
ton ore stockpile on the surface. An 18 foot
wide by 16 foot high conveyor tunnel, 4,6oOfeet
long, would house the conveyor from the
crusherto the surface (DMC, 1990b).

Placement of the crushingfacilities underground
minimizesland use disturbance and makes the
operation more compact.

Underground Grinding Facilities

Underground grindingwould involve excavation
of an area large enough to accommodate the
grindingequipment and mill feed storage near
the crusher. The mill feed storage would
involvean excavation of 30 by 50 by 110 feet
connected to the grinding excavation by two 16
by 18 foot drifts. The grinding excavation would
be approximately 130 by 150 by 70 feet. These
excavationswould be connected by access
drifts,ventilationdrifts, ore passes for ore,
suppliesand equipment, and personnel
transport (Bechtel, 1991).

The grinding circuit is comprised of a semi
autogenous grinding (SAG) mill operating in
closed circuitwith a horizontalvibrating screen
and a ball mill operating in closed circuit with
hydrocyclones. The SAG mill would be about
24 feet in diameter and 10 feet long. The ball
millwould be about 14 feet in diameter and 22
feet long. A series of 2,500 horsepower
(approximate rating) synchronousmotors would
power these mills. The vibrating screen and
hydrocyclonewould control the size of solid
particles in the ground ore slurry. The facility
would include an overhead bridge crane for
maintenance,

Ore is passed through the ball mill and exits the
hydrocyclonesas a slurry. The slurry is then
pumped to the flotation circuit. Two slurrylines
would be requiredfor maintenance and as a
backup system. The slurrylines would be
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located in the incline (conveyortunnel) from the
crusher and grinding stationto the surface.

Surface Grinding Faciliies

The Applicant proposes to construct the milling
facil”hyabove ground. The grinding circuit
would be located in a 90 by 100 foot steel frame
building next to the flotation building. The same
SAG mill/bail mill arrangement described for
underground grindingwould be used in the
circuit. Ore would be routed by conveyor from
the underground crusherto the surface
stockpile. From the surface stockpile, ore
would be discharged to a conveyor feeding the
SAG mill.

Surface Flotation and Cyanidation Facilities

The flotation process involvesseparatingthe .
gold containing mineralsfrom the barren rock
by froth flotation. [n this process, the
conditioner overffowwould feed a series of
flotation ceils. Chemical collectorsand frothing
agents are added to the conditioner.

The flotation concentrates are pumped to a
tower regrind millwhich grindsthe concentrates
to a smallersize. The overflowfrom the regrind
mill flows by gravity to a concentrate thickener
for dewatering prior to leaching.

The flotation cells, pumps, and regrind mill
would be housed in a steel-framed building.
The millwater tank and concentrate thickener
would be located outside and west of the
ffotationbay.

Measures must be taken to contain the tanks
and prevent escape of solutions. On the
surface, adequate room exists to work and to
effectivelymonitorall solution handling systems.
There are numeroussafety concerns relativeto
cyanide use. Less labor, safer operations, and
ease of monitoringmake the swface flotation
and cyanidationfacility location considerably
more feasible than underground siting.

Conventional Milling Using Flotation and
Tank Cyanidation

The Applicant has conducted large-scale pilot
testing to evaluate the chemical and physical
properties of the Kensingtonore and has

determined that a conventional mill using
flotationfollowed by tank cyanidation of the
flotation concentrates is the most feasible
method of ore processing. Using these
methods, ore processingwould occur within
enclosed and/or contained structures.

Flotation. The KensingtonVenture has
proposed a flotation concentration process
which would separate and remove
approximately93 to 96 percent of the non-gold
materialfrom the mill feed of 4,000 tons of ore
per day. The remaining4 to 7 percent (an
estimated 160 to 280 tons) of flotation
concentrate would be introduced to the cyanide
leach process each day. Flotation is a distinct
processwhich occurs after grinding and prior to
any cyanidation.

Ore from the grinding circuitwould be passed
through a series of flotation columns, where
sulfideand telluride mineralscontaining gold are
recovered by froth flotation. Froth flotation is a
method of concentration in which the effective
specific gravity of selected mineralsare
substantiallydecreased by air bubbles which
attach to particlesof that particular mineral.
The sensitizedmineral patticles float on a
separating medium while the unaffected
particlessink. Concentrates and tailings are
produced in this process. Following this portion
of the process, ore is processed by tank
cyanidationto extract gold.

Tank Cyanicfation. Flotation concentrates are
pumped from the ffotation circuit to a regrind
circuit in order to reduce particle size and
liberatethe gold. The fine material flows to the
concentrate thickener for dewatering prior to
leaching. (See figure 2-3, Tank Cymidation).

From the concentrate thickener, concentrates
are fed into agitated pre-aeration tanks. Low
pressureair is introduced into the tanks to
oxidize cyanide consuming components and
provide conditioningtime. This reduces the
amount of cyanide required for leaching. A lime
slurryis added to maintain a pH greater than 12
as the concentrates move into a series of tanks
where cyanide is added. A high pfi is needed
to prevent the cyanide from volatilizinginto the
air as hydrogen cyanide. Approximately25 to
30 pounds of lime would be used per ton of
concentrate (2 to 4 tons of lime per day) for pH
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I

control. Additional informationon reagent use
can be found in Appendix A.

Ore from Mine
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Figure 2-3, Tank Cyanidation

The ore slurry is pumped from the pre-aeration
tanks into a series of agitated leach tanks where
a solutioncontaining dissolved cyanide is
added to the slurry. Sodium cyanide usage
would depend on the concentrate grade, and
may vary from 2 to 5 pounds per ton of
concentrate.

As the ore moves through the leach tanks,
sodium cyanide solution in the presence of
oxygen dissolvesthe gold. The slurrypasses
through the tanks and, after all the gold has
been dissolvedand adsorbed by the activated

carbon, is discharged to the cyanide destruction
circuit. Here cyanide is destroyed by the
alkaline chlorinationprocess. Leach tailings are
then combined with the pre-cyanidationflotation
tailingsdescribed earlier and pumped to the
tailings pond.

Gold Recovery

The carbon-in-leach process involvespumping
slurryconcentrate through a series of tanks with
activated carbon. (See Figure 2-4, Carbon
Adsorption Gold Recovery). Activated carbon
adsorbs the dissolved gold from solution. As
the carbon becomes loaded with gold, it is
transferredto a precious metal stripping circuit.

Leach

Carbon and Leach Tanks

Flotation
rl

trates

I I
1! II

.1 L—i i–__i L___l I

s? I———
Strirmed [Carbon (

Desorotiol

Furnace I > Gold Dore

Figure 2-4, Carbon Adsorption Go/d Recove~

The strippingcircuit consistsof a tank which
holds the loaded carbon. Hot (120’ C) cyanide
solution is passed through the strippingvessel
to desorb the previouslyadsorbed
metal/cyanide complexes from the carbon. The
strippingsolution is then passed through an
electrolyticcell using steel wool as a cathode
for deposition of gold.

The cathodes from the electrolyticcell are
transferredto a furnace where fluxes are added
which cause gold to separate from slag as the
furnace charge melts. The charge is poured
into a conical slag pot where gold settlesto the
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bottom and is recovered as a button. The
button is m-melted for casting into ingots and
shipmentto a refinery. The stripped carbon is
washed and regenerated in a reactivationkiin
before being returned to the adsorption circuit.
The process is a closed circuitwith no process
soiution lost or discharged to the environment.

MIU WASTEWATER TREATMENT

Wastewater treatment wouid invoivetwo distinct
process phases. The first phase wouid destroy
excess cyanide prior to disposal of tailings. The
second phase wouid reduce metals and
suspended soiiis levels in the wastewater- ---
stream.

it shouid be noted that wastewater wiii be
treated to levels required to meet NPDES and
Alaska water quaiity standards. This EiS
displays different methods of achieving these
ieveis.

Cyanide Destruction

The goai of cyanide destruction is to iower
cyanide Ieveis in the taiiingsto regulatory
approved ieveis and remove toxic cyanide from
the effluentstream so that any discharge from
the taiiings pond meets the discharge standards
of both EPA and the ADEC. Regardlessof the
technique used for chemicai destruction of
cyanide, those discharge standards must be
met.

Most common cyanide treatment processesuse
oxidizingagents in combinationwith pH control
to eiiminatecyanide and metai-cyanide
compiexes from soiution. Historicaiiy,aikaiine
chlorinationis by far the most common (in
terms of numbers of instaiiations)process
because it is simpie to operate, reiiabieand
because chiorine has been relatively
inexpensiveand commerciallyavaiiabie in most
areas for aimost 100 years. Other treatment
processes have been utilized on a more iimited
basis or evaiuated at the bench and pilot scaie.
Three processes (naturai degradation, aikaiine
chlorinationand hydrogen peroxide) are
considered in detaii in the FEiS.

Natural Degradation. The naturai degradation
of cyanide is a passivetreatment mechanism
that invoivesnaturai conditions of sunlight,

atmospheric oxidation, temperature/
volatilizationand biological activity. These
processes are known to significantlyreduce the
concentration of cyanide in a taiiings pond.
However, they are essentiallyuncontrolledand
constantly changing environmentaiconditions
make it difficuitto accurately predict site
specific effectiveness(JMM, 1992). Under
aerobic conditions, the biodegradation of
cyanide invoivesthe formation of cyanate, as
foiiows

HCN + 1/2 20, —> HCNO

Cyanate-is hydroiogized-accordingto the
equation:

HCNO + H20 —> COZ + NH~

A suggested pathway for the anaerobic
decomposition of cyanide ieads to the formation
of thiocyanide foi!owed by hydroiosis:

HCN + S —> HCNS

HCNS i- 2HZ0 —> H# + COZ + NHa

Pond geometry influencesthe rate of
decomposition. Research on decomposition
rates showed that decomposition in deeper
pond areas iags decomposition in shaiiow pond
areas by 35 to 40 days.

Alkaline Chlorination. The Appiicant has
proposed aikaiine chlorinationas a cyanide
treatment process. Using this process, the
destructionof free cyanide occurs in three
stages. The first step results in the rapid
formation of cyanogen chioride, a reaction
which is not pH dependanc

NaCN + Ciz —> CNCi + NaCi

in the second step, cyanogen chloride
decomposes to cyanate

2CNCi + 2Ca(OH)2 —-->
Ca (CNO), + CaCi, + 2H,0

Cyanogen chloride is a highiytoxic compound
that can be iiberated from soiution as a gas
when the pH fails below 10, hence the necessity
to carry out the reaction in an aikaiine
environment. The resuitingcyanate ion (CNO-)
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is reportedly less than 1/1000 as toxic as the
free cyanide ion (Scott, 1985), and cyanates are
not generally listed as wastes to be controlled in
discharge regulations. However, it is possible
for the cyanate ion to be reduced back to
cyanide under anaerobic conditions,and for this
reason the final stage of decomposition should
be applied, in order to completely stabilizethe
cyanide ion.

The third stage of the reaction is enhanced at a
pH of approximately8.5. According to the
equation, further oxidation of cyanate to
nitrogen and carbon dioxide is accomplished.

3CIZ + 2CaCN0 + 6 NaOH —>
2NaHCO~ + Nz + 6CaCl + 2H20

In water the residualcyanate (as cyanic acid
HNCO) can hydrolyzefurther to produce
carbon dioxide and ammonia.

HCHO + H,O —> NHa + COZ

This reaction is pH dependent and occurs at pH
up to 8.5. It is accelerated at lower pH values.
Further oxidation of ammonia will occur to form
nitrate and nitrogen.

The first stage, assuming only uncompleted free
cyanide, has a theoretical reaction time of about
15 minutes. However, complexed cyanide can
take up to 60 to 90 minutesto react. The
second stage reaction time is 15 to 20 minutes.
The final stage occurs under natural conditions
over a period of days.

Chlorinewill oxidize many substances other
than cyanide. Organic substances,thiocyanate,
thiosaks and metals.in low oxidation states can
all contributeto the overall chlorine demand.
Theoretically,2.7 Ibs of C12to CN- is necessary
due to the presence of other oxidizable
substances, but this is site dependent.
Thiocyanide can requiretwo to four times as
much chlorineto destroy as cyanide alone, and
is preferentiallydestroyed before any free
cyanide is destroyed (Devuyst, et.al. 1985, Du
Pent, 1981). Wastes high in thiocyanide can
cause the use of large quantitiesof chlorine.

The alkaline chlorinationmethod also results in
the precipitationof metal hydroxidesfrom

solution. Under the high alkaline conditions of
the reaction, metals precipitate from solutionas
metal hydroxides, including metals once
complexed with cyanide. The generalized form
of the equation is represented as

Me+X + XOH- —> Me(OH)x
<—

Where Me+ is the metal ion in solution.

The Applicant evaluated the effectivenessof the
alkaline chlorinationprocess for treating cyanide
leach effluentsolution resultingfrom metallurgic
testing (Lakefieid 1988 and 1990).

The tests indicated that the Kensingtonsamples
were treatable by aikaline chlorine oxidation and
that total cyanide reductions of approximately
9!3percent could be achieved.

Process options using alkaline chlorinationmay
requiredechlorinationas an added step to
wastewater treatment. Dechlorinationis
commonly used when chlorine in the effluent
stream is a concern. The process is generally
very effective in removing chlorine to
undetectable levels.

Hydrogen Peroxide. The use of hydrogen
peroxide as an oxidizing agent has several
advantages. It decomposes to the harmless
products oxygen and water, and it does not
cause increased levels of dissolved solids or
salts. The reaction with cyanide occurs in a
single step reaction to form cyanate:

CN- + H,O, --—> OCN- + HZO

The metal ions liberated by the dissociationof
cyanide complexes are precipitated as
hydroxidesif the pH is in the 10 to 11 range.
The rate of reaction of the cyanide oxidation is
governed, to a large extent, by the rate of
dissociationof the metal complexes, and to a
lesserextent on the amount of hydrogen
peroxide present. Iron cyanides are not
oxidized by hydrogen peroxide, but instead will
form a precipitatewith heavy metal ions in
solution,especially copper.
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The cyanate ion reacts furtherwith hydrogen
peroxide to form the ammonium ion:

OCN- + 2HZ02 —> C03-- + NH4+

Hydrogen peroxide reacts with many other
substances in water, includingsulfides,
thiocyanates, organic substances,and metals in
low oxidation states. The hydrogen peroxide
demand in the waste stream being treated tends
to be variable, and must be carefullymonitored
to avoid overdosing of the oxidant.

A report on testing conducted by the Degussa
Corporation (19SS)concluded that while -
hydrogen peroxide was effective in treating
filtered solutionfrom the leach process,
treatment of the pulps (solids) in solutionas
proposed, resulted in extremely high reagent
dosage to achieve 98+ percent cyanide
(measured as WAD cyanide during these tests)
removal. The high peroxide demand (1Otimes
the clean barren solution) was attributed to the
highly oxidized pymhotiteores characteristicof
the samples.

The economics of hydrogen peroxide treatment
are usually less favorable than alkaline
chlorination,but several factors may cause
hydrogen peroxide to be favored. The following
factors can influencethe abilityto use hydrogen
peroxide for cyanide destruction.

Presence of thiocyanides. Thiocyanides
are preferentiallydestroyed by alkaline
chlorination,resultingin significantchlorine
demand for a compound that generally does
not need to be destroyed. Peroxide reacts
with thiocyanide at such a slow rate that in
practice less than 15 percent of the
thiocyanide is destroyed.

Presence of ferrocyanides. Ferrocyanides
can be oxidized by chlorineto ferricyanides,
which remain in solution under typical
operating conditionsand add to the total
cyanide concentration.

pH control. The peroxide process is not pH
dependent, so no chemicals or feed
equipment is necessaryfor pH control.

Chloride or sulfate buildup. The alkaline
chlorinationand S02/air process can result

in the addtiion of chlorides and sulfate to the
treated waste stream. In cases where
chloride buildup is a problem, the peroxide
process may be advantageous because it
does not itselfcause the buildup of any
salts.

It has not been used extensivelyto treat mine
wastes at large operations because of economic
considerations. However, in 1984 OK TEDI
Mining Limited began using hydrogen peroxide
to treat the wastewater from their Paupa, New
Quinea gold mine. Hydrogen peroxide was
used because it was felt by the owner that it
had the abil.~ to meet the very stringent effluent
requirementsin Paupa, New Guinea. More
recentlythe use of hydrogen peroxide has
enjoyed acceptance at a number of smaller
mining operations because of its ease of
handlingand perceived operator safety
advantages over chlorine. The Greens Creek
mine on AdmiraltyIsland currently uses this
processfor cyanide destruction.

Wastewater Treatment for Metals and
Suspended Solids

A qual.~tive comparison of available wastewater
treatment processesfor mining and milling
application must be based upon the specific
characteristicsof the waste to be treated and
the effluentcriteriaset by the NPDES permitting
process.

Chapter 4 displaysthe advantages, in terms of
effluentquality that could be expected from
using severaldifferent processes. The goal of
wastewater treatment would be to insurethat
NPDES permit limitsand receiving water quality
standardsare met by the KensingtonVenture.
As the NPDES Permit is developed, other
wastewater treatment methods could be
consideredas long as the objectives are met.

The laboratory data and water qual.Ryanalysis
prepared for the KensingtonProject indicate
that the potential effluentwater qual.ty
parametersof concern, other than cyanide,
include metals and total suspended solids. The
followingdiscussionconcentrates on treatment
processestargeted for those parameters.

The practicalalternative methods for suspended
solids reduction include basic pond settlingas
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proposed by the applicant, enhanced pond
setiing, filtration,and chemical precipitation
followed by solids removal. Repofled
effectiveness,equipment availability,and
reliabll”~were the primaryfactors in this
determination.

Basic Pond Settling. Settling in the tailings
pond is proposed by the applioant as treatment
for metals and suspended solids. Detention
time would be 2 days.

Enhanced Pond Settling. Certain measures
could be used to improve wastewater effluent
quality from the existing system. flocculants
could be added at the mill and thoroughly
mixed into the effluent stream. They would
agglomerate the smaller solid particlesallowing
more rapid settling. This enhanced settling
could be combined with improvementsfor the
management of the pond hydraulicsto improve
in pond settling conditionsand avoid solid
discharges. Modificationssuch as floating
baffles,discharge control structure,weir control,
and careful monitoringof effluentdischarge flow
could extend detention time and improve
effluentquality.

Chemical flocculants could include natural and
synthetic polymers, coagulant such as lime,
alum and ferric salts (all commonly used in
domestic water treatment). These can act to
both precipitatedissolved metals and enhance
solids removal in the pond.

Filtration. Filtrationis a physical process that
can effectivelyremove suspended particulate
solidsin water. Filtrationcould be applied to
any processflow, however, particularto the
KensingtonProject would be its application
following chemical treatment of the cyanide
leach circuit effluentor the filtrationof the
tailings pond effluent.

Filtrationachieves two primary objectives,
removal of inert suspended solids (nonsettling
siltsand fines) and removal of precipitated
metals (hydroxidesand sulfates) that will form
during ore processingand subsequent alkaline
chlorination.

Filtrationefficiencyas high as 95 percent could
be expected for particle sizes above 25
microns. Since the maiorii hm to 99 ~ercent)

of the total metals present in the tailings pond
are anticipated to be in the particulate solid
form (greater than 25 microns), filtrationwould
provide a very effective method for total metals
removal.

The filtrationprocess for this application would
involvethe use of rapid sand or sand/anthracite
filter media which would effectivelysieve the
suspended solidsfrom the process flow,
allowing only very small particlesto pass
through the filter media. Chemical pretreatment
can be employed to preconditionthe filter
influentflow for improved removal, however, the
effectivenessof chemical pretreatmentwould
have to be determined by laboratory testing.

Solids removed as a result of filtration must be
backvvashedfrom the media when the media
surface becomes impacted (dirty) to continue to
process the requiredflow. The backwash water
containingthe filtered solids must be further
treated to dewater and stabilizethe solid
fraction. While a number of filter backwash
treatment alternativesare available, one possible
option is to dewater the solidsand dispose of
the stabilized material back into worked out
areas of the mine. Filter backwash dry solids
volume should, under worst case conditions, be
less than 0.01 percent of the ore processed
volume.

Chemical Precipitation and Settling.
Chemioal precipitationis a widely used and well
developed technology in the water treatment
field and has been applied to lesser degrees in
municipaland industrialwastewaters. Chemical
precipitationis a physical/chemical treatment
method that separates and removes metallic
contaminants by alteringthe ionic equilibriumof
a metallic compound to produce an insoluble
precipitatethat can be isolated.

The volubilityof metalliccompounds is primarily
influenced by the pH. Thus, the first step in a
mine/mill wastewater precipitationprocess is a
pH control system that adjusts the pH to the
level requiredto precipitatethe optimal quantity
of contaminant metal salt. The minimum
volubilityfor most compounds is in the pH
range of 9 to 11. Effectivecopper removal
occurs in a pH range of 8.5 to 9.5 and may
require a two-stage reaction.
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In order to be more effective,the process
requirespretreatmentto separate the leached
solids (ore) from the solution portion and
treatment of the solutionto destroy free and
metal complexed cyanides. This can be done
most effect”welyby dewatering the solutionfrom
the leached ore and treating the liquid phase in
a precip”titionreactor and settlingtank. A wide
variety of treatment options and configurations
are available. Pilot studies would determine the
degree of pretreatment.

Several commercial reagents are availableto
maintainalkaline conditions. These chemicals
(See Table 2-2, Chemica/ and Reagent Use)
can be diided in three forms

. hydroxides (lime, caustic soda)

precipitationprocess will center on the use of
lime as the reagent.

After pH adjustment of the wastewater metal
precip.tites are settled out or filtered to produce
a sludge that can be further dried or dewatered
prior to disposal.

Settling or filtering is followed by neutralization
with an acid or dilution of the treated waste
stream to a final pH that enables the processto
meet the treatment and discharge objectives.
Carbon dioxide or sulfuricacid are generally
used as the final neutralizingagent.

The effectivenessof lime precipitationto remove
metals is dependent on the oxidation states of
the metals in the wastewater and the solubilitv

. sut~es of these variousforms. Lime precipitation -

. carbonates (soda ash, Jimestone) becomes less effectiveas the metal

Table 2-2, Chemical and Reagent Use

Container (Shipping & Approximate
Milling Storage) Daily

Process Reagent or Material Use (tons)

Grinding Steel Balls 10 ton steel bins 5-6

Pine Oil Frother 50 gal drum 0.4
PotassiumAmyl Xanthate 50 gal drum 1
MIBC (Frother) 50 gal drum 0.4
Flocculent 1 ton Flo-bin 0.2
Lead Nitrate 1 ton Flo-bin 0.03
Polymer 50 gal drum 0.02
Surfactant 50 gal drum 0.04

Flotation Scale Inhibitor 50 gal drum 0.1

Lime Bulk Containers 2-3
Sodium Cyanide 16 ton ISO Containers 0.4-1.4
Carbon Bulk Containers 0.8-2.1
Sodium Hydroxide 50 gal drum 0.2-0.4
SulfuricAcid 50 gal drum

Cyanidation
0.01-0.07

Flux (sodium nitrate, borax, silica) 1 ton Flo-bin 0.01-0.07

Cyanide
Destruction Chlorine 1 ton Containers 4-5

Each chemical has varying degrees of treatment concentrationsdecrease, and at lower metal ion
effectivenessand specific characteristics. Lime concentrationsthe removal mechanism
is the most commonly used reagent and most becomes less efficient.
of the metal removal data reported in the
literatureinvolvedlime precipitation. Therefore, Lime precipitationis generally effective (70 to
subsequentdiscussionof the chemical 90+ percent) for the removal of copper and
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lead. Lime precipitationalone is not as effective
(50* percent) for the removal of nickel or
arsenic.

Removal effectivenessfor some metals is
dependent on their respective oxidation states.
Because the treatment facility cannot directly
control the influentconditions, the effectiveness
of the metals removal process could be
affected. If metals removal at Kensingtonwere
required, pilot testing would be necessaryto
verii the performance of chemical precipitation.

TAILINGS DISPOSAL

Tailingsare the finely ground, sand and silt-like
waste rock materialwhich are the by-product of
milling(ore processing). Tailings consist of
rejects from the flotation circuit and leach
residuefrom the cyanide destruction circuit.

At present, the Applicant is estimatingat least a
20 millionton ore reserve. Ongoing preliminary
design is being conducted to accommodate up
to 30 milliontons of tailings at the alternative
tailingsdisposal sites. The probabilityof
delineatingan ore resetve of 20 milliontons is
high based on the existingdefined reserve. As
all ore mined becomes tailings after processing,
suMcienttailingsdisposal areas are requiredfor
the expected recoverable ore body. Following
is a discussionof the tailings options identified
for the KensingtonProject.

Conventional (Wet) Tailings Disposal

Tailingswould be transported as a slurryto a
disposal site. Water used in the processwould
be recycledto the extent possible, depending
on the season and the amount of precipitation
falling on the tailings pond.

The Applicant proposes to pump tailingsfrom
the mill to the tailings impoundment using an 8
inch diameter slurrypipeline. The tailings slurry
would contain approximately 29 percent solids
by weight. Once solids settle out from process
water in the tailings pond, process water would
be availablefor recycling. Processwater and
precipitationwould be returned to the mill by a
barge-mounted pump located in the center area
of the tailings pond. Slurryand return water
pipelineswould be constructed utilizingflexible
pipe resistantto corrosion and abrasion.

Tailingswould be discharged around the
perimeter of the active tailings areas to form a
beach using a managed thin-layer deposition
technique. This method of deposition aliows
coarser materialsto settle out close to the
embankment, while fines are transported to the
center portions of the impoundment for settling.

Composite tailings samples produced as a
result of bench scale and bulk metallurgical
testing of the ore have been subject to
corrosive, reactivii, and EP toxicity tests.
These tests show that the tailings materialdoes
not contain any anomalous or deleterious
concentrationsof heavy metals or other
materialscharacterized by these tests. The
tailingswould not be classifiedas hazardous
waste under current RCRA regulations. Excess
water accumulated in the tailings impoundment
as a resultof net precipitation buildup would be
discharged to Lynn Canal via a marine outfall in
accordance with an EPA administered NPDES
Permit. Locational options for conventional
disposalwould include the Sherman Creek and
Sweeny Creek siteswith nearshore and deep
water marine outfall locations incorporatedas
options for both alternatives.

Sherman Creek. The KensingtonVenture has
proposed an onshore tailings disposal facility in
Sherman Creek downstream of the confluence
with Ophir Creek. Initially,a starter dam would
be constructedfrom both underground
development rock and rock material obtained
from a surface borrow area within the
impoundmentarea.

Review of the dam design would be conducted
by the Forest Service and the Cii and Borough
of Juneau. The final design approval would be
provided by the Afaska Department of Natural
Resourcesdam safety engineer.

The statter dam would be located and
constructedacross a constricted section of
Sherman Creek. The dam would begin at a toe
elevation of approximately410 feet Mean Sea
Level (MSL) and extend to an intermediatecrest
elevationof approximately 57o feet MSL givhg
an initialdam height of 160 feet. (See Figure 2-
5, Sherman Creek Ta/lings Disposal Detail).
The volume of embankment material is
estimated at 989,000 cubic yards. This initial

2-15



Kensington Gold Project FINM ENVIRONMENT IMPACT STATEMENT Chapter 2

immundment would have sufficientcapacity to
had 3 million tons of tailings.

inclusionof a low permeabilitytill core (Knight &
PiesOld,Ltd., 1990). Other standard
containmenttechniques, such as grout curtains

Spillway

Access

/

F
Road -S&A

Tailings Personm

lIIIDoundment CamP*_
Process.

Noflh Area Creek
1( Diversion

Figure 2-5, Sherman Creek Tailings Disposal
Detail

Periodkally over the Iiie of the mine (years 2,3,
4, 5, 8 and 12), subsequent raiseswould be
added to the dam using a modified centerline
constructiontechnique. Ultimatelythe
impoundment would reach a height of 270 feet
(68o MSL) with a crest length of approximately
2,400 feet. The estimated final embankment
volume is 2,200,000 cubic yards. This
embankment location could impound
approximately 30 milliontons of tailingswith 12
feet of freeboard. The height of freeboard
would vary during the life of the project. The
initialstarter dam would have approximately30
feet of freeboard. The amount of freeboard
required reduces over time due to the increased
impoundment area availablefor storage as
subsequent liftsare added to the embankment.
The impoundment has the capacity to store 256
acre-feet of non-mining related water during the
initialdevelopment/ start-up phase. The tailings
would be transportedvia pipelinefrom the milla
distance of 1,500 to 3,000 feet.

Foundation conditionsat the site are considered
good. Seepage control through the main
embankment would be minimizedby the

or cutoff trenches would be used if field
investigationsindicatethe need for such
measures.

The embankment design involvesan
impermeable core constructed of fine grained
materialsborrowed from till deposits located
upstream of the embankment. (See Figure 2-6,
Sherman Creek Tailings Embankment Design).
Coarse grained materialsfrom talus, sand, and
gravels locatedwithinthe tailings basin would
be used for the embankment shell zones and
coarse filter materials. Waste rock from the
mine would be used in raisesfollowing stater
dam construction,as appropriate. Borrow
areas would be confinedto the tailings basin to
minimizethe disturbancearea and increase the
capacity of the structure.

* EL Ft. -71-’””
—700 II

—s00

—500

Upstrean
SectionA-A i Drain
Modified Centerline Embankment

Figure 2-6, Sherman Creek Tailings
Embankment Design

The design would control seepage through and
beneath the structure. However, a seepage

2-16



Kensington Gold Project FINAL ENVIRONMENT IMPACT STATEMENT Chapter 2

collection structurewould be necessaryto
return seepage from below the tailingsdam
back to the tailings pond.

Initially,Ophir and Sherman Creek channels
would be diverted around the impoundment
area. Diversionof Sherman Creek would occur
at a small dam structureupstream of the mill
site, which would also serve as the water supply
intake. The Sherman Creek diversionwould be
an enclosed pipe. This diversionwould be
approximately 1 mile in length.

Ophir Creek would be dwerted into a low
velocity channel around the north side of the
tailings pond and discharged into Sherman
Creek. This diversionwould be approximately
2,950 feet in length. Undivertedrunofffrom the
tailings impoundment area (net precipitation)
would enter the tailings pond and be routed via
a valved decant systemto a surface pipeline
and discharged to Lynn Canal as patt of the
effluentdischarge (Knight & Piesold, Ltd., 1990).
Storm water dischargesfrom the main facilities
area would be routed to the sediment ponds
located within the confines of the final
impoundment. These ponds would serve as
runoff retention and treatment. Runoffwould be
routed into the tailings pond for discharge via
the valved decant system. The sediment ponds
would cease to function when the tailings pond
reaches its final elevation. Site runoffwould be
directed into the tailings pond which would
provide adequate area for runofftreatment.
Storm water volume calculationsare found in
KensingtonVenture (1989).

Closure of the tailings impoundmentwould
involveremoval of the Sherman Creek and
Ophir Creek diversions. Flow from Sherman
Creek would be routed throughan engineered
channel across the upper portion of the
impoundment and then into the permanent
Ophir Creek diversionchannel along the north
edge of the impoundment. The combined flow
of Sherman and Ophir creeks would then be
discharged, via a permanent reinforced
concrete channel, into Sherman Creek below
the tailings embankment. (See DE/S Appendix
A). The tailings pond decant system is
designed to be permanentlyplugged at the
upstream end of the pipelineto Lynn Canal.
Surface flows across the tailingswould be
contained in a self-maintaining,engineered

channel. All areas would be revegetated as
required by the Forest Service. Depending on
the level of design effort and anticipated effects
of permanent channel construction,additional
analysis under NEPA might be required at mine
closure.

Other operational aspects of a Sherman Creek
tailings impoundment would consist of an
access road, slurty line and return water line.

Total surface disturbance associated with this
disposal site would be 225 acres. The total
drainage area above the impoundment is about
3.8 square miles (2,432 acres).

Sweeny Creek. Two tailings impoundment
locations in the Sweeny Creek drainage were
studied (SRK, 1987). The upper Sweeny Creek
site was not considered feasible because of
major embankment requirementsand
engineeringconstraints. The lower Sweeny
Creek (or Sweeny Creek) site was considered
feasible and is described below.

This site is located approximately 2.5 miles
south of the mill site. Site conditions include
steep side slopes, 30 percent and greater,
adjacent to the existing creek. (See Figure 2-7,
Sweeny Creek Tailings Disposal Design). The
creek dischargesto Lynn Canal south of
Sherman Creek.

Materialsrequiredfor construction of the dam
are not available within the impoundment site
due to the steep topography (Dames & Moore,
1989c). Rock quarriesand borrow areas
outsidethe impoundment area would be
requiredto supplementthe limited amount of
waste rock to assure adequate materialfor
construction. The initialstarterdam would be
approximately310 feet high with a crest length
of approximately 1,050 feet and is estimated to
require 2.8 millioncubic yards of construction
material. This initial impoundmentwouid have
sufficientcapacity to contain approximately 9
milliontons of tailings.

Subsequent raiseswould be periodicallyadded
as required using a modified centerline
constructiontechnique. The subsequent raises
would be constructed using quarry materialand
waste rock as available. Ultimatelythe dam
wouid reach an approximate height of 370 feet
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with a crest length of 1,400 feet. The final dam
would requirea total of approximately3.1
millioncubic yards to construct The final
impoundmentwould have capacity to hold 30
milliontons of tailings.

EL Ft.
-700

-6W— 2

-500
\\

Section A-A’ Drain

Wodified Centerline Embankment

Figure 2-7, Sweeny Creek Tailings Disposal
Design

The design would incorporatea fine grained low
permeable core and a coarse gravel shell. A
cut-off trench would be required in the
foundation. In addition, seepage control
measuressuch as grouting may be required.

Sweeny Creek would be diverted around the
impoundmentarea via a pipeline (approximately
5,450 feet) to a 1,300 feet long permanent
riprapped channel which would return the flow
to the originalchannel below the impoundment.
Undiverted runofffrom about 145 acres above
the impoundmentarea (net precipitation)would
be routed through a valved decant systemto a
pipeline and discharged to Lynn Canal.

Upon closure of the tailings impoundment, the
pipelinewould be removed and all surface water
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from the drainage basin would be routed
through a lined and riprapped channel across
the impoundmentand discharged, via a
nprapped channel, back into the existing
Sweeny Creek channel below the impoundment.
Depending on the level of design effoft and
anticipated effects of permanent channel
construction,additional analysis under NEPA
might be required at mine closure.

Other operationalaspects of a Sweeny Creek
tailings impoundmentwould require an access
road, slurryline, return water line, power supply
with associated pump stations, and spill
containmentfacilities.

The Sweeny Creek site is in close proximityto
the proposed mill facilitiesand is attractive in
terms of total potential storage capacity.

Total surface disturbance associated with this
disposal site would be 135 acres. Totsl
drainage area above the impoundment is 3.5
square miles (2,240 acres).

Dewatered Tailings Disposal

This method of tailings disposal would involve
dewateringthickened flotation and concentrate
tailings usingfilter presses and thermal drying
untila moisturecontent not exceeding 14
percent is attained. Once dried, the tailings
would be hauled to the disposal site for
placement or, during inclementweather, placed
in temporaty covered storage until final
placement is possible.

Two potentialdewatered tailings disposal sites
have been identified. Sie A would be located
on the slope north of Sherman Creek. Average
ground slope within the foot print of the site is
15 percent. Total disturbed area for this site
option would be approximately 170 acres.
Maximum height of the tailings pile at Site A
would be 340 feet. Site B would be located on
the moderate slopes adjacent to Lynn Canal,
between Sherman Creek and Sweeny Creek.
Average ground slope within the footprint of Site
B is approximately 10 percent. The disturbed
area associated with Site B would be
approximately 185 acres. The maximum height
of the tailings pile at this site would be 280 feet.
Location of the sites are shown on Figure 2-8,
Dewatered Tailings Disposal Site Options.
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North

Source
Knight and
Piesold Ltd.

Figure 2-8, Dewatered Tailings Disposal Site
Options

Construction of the structure and placement of
the dewatered tailings would be the same for
either Site A or B. Initially, a berm would be
constructed at the toe of the structure using
waste rock and/or borrow material. A
compacted till liner and overlying drainage
blanket would be constructed covering the
basal area of the pile. Dewatered tailings would
be placed and compacted in shallow lifts, with
haulage roads constructed of waste rock placed
on approximately 75 to 100 foot intervals. The
schedule for placement of the dewatered
tailings would be weather controlled due to
moisture sensitivii of the tailings. Maximum
tailings stability is achieved at about 14 percent
moisture content. Moisture content above this
level reduces tailings density and reduces
overall pile stability. Placement of dewatered
tailings on days when precipitation exceeds 0.25

inches would affect trafficability and stability of
the structure.

During periods when rainfall exceeds 0.25
inches, tailings would have to be temporarily
stored in a 50,000 square foot, 50-foot high
building to maintain the required moisture
content of 14 percent or less (Knight and
Piesold, Ltd., 1991). Data indicates that this
rainfall amount is exceeded 52 days each year
and there are 48 days when snowfall exceeds 1
inch.

Waste rock would be used for construction of
the initial berm and subsequent raises. Material
for the drainage/foundation layer would be
borrowed from within or near the disposal area.
Rock armoring of the pile face would be needed
for road access and erosion control. It is
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anticipated that waste rock generated by the
mining operation would be adequate for
meetingthis need.

Runofffrom the surface of the pile would be
controlled by a drainage collection system
routingflows to a holding pond of about 4 acres
located at the toe of the structure. A system of
drainage control ditches located around the
perimeterof the structurewould divert surface
runoffaway from the side slopes of the pile.
Excesswater from the pile, accumulated as a
resultof net precipitationbuildup, would be
discharged from the holding pond via a marine
outfall in accordance with an EPA administered
NPDES Permit.

Dewatered tailings disposal areas A and B
would be located in upland areas away from
stream channels. Dwersion channelswould be
constructed upgradient of the structure. These
channelswould route sheet flow runofffrom
adjacent undisturbedareas around the pile.
The drainage control channels would either
discharge into existing naturaldrainage ways or
be directed through a series of flow dispersing
structures.

Closure of the pile would require removal of all
sutface water control structures. The pile would
be revegetated according to a Forest Sewice
approved plan.

Dewatered tailings surface disposal addresses
the issuesof geotechnical stabil”~ of a tailings
dam and the reroutingof naturalwater courses.

MARINE DISCHARGE

The project would require a marine discharge
line for disposal of a combined stream
containing mill effluent mine water discharge,
treated sewage and storm water bypass. The
discharge line would originate in the tailings
pond under wet tailings disposal alternatives
and in the runofftreatment and settling pond
under dewatered tailings disposal methods.

Outfall Line Location

The KensingtonVenture proposes an outfalloff
Comet Beach along the alignment shown on
Figure 2-9, Ouftall Options. The DEIS analyzed
only this outfall. Public input on the DEW

brought foward an alternate location south of
Point Sherman. The alignment of this option is
also shown on Ficwe 2-9, Outfa// Omions. This
option reduces tie poten&l for cotiicts
between the fishingfleet anchorage and the
outfall pipe.

. .
;;;;:;;Marine Outfall ~.. . .
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.

.
.

....... ........ .

Figure 2-9, Outfall Options

Mixing Zone

The FEIS analyzes effluentdischarge into a
m“~ingzone in Lynn Canal. The FEIS analysis
was based on a mixing zone estimated from
effluent characteristics-calculatedin the FEIS as
well as other reasonable assumptionsof
discharge quant”~, depth and diffuser design.

HOUSING AND lTIANSPORTATION

Onsite Employee Housing Camp

The KensingtonVenture proposes to construct
and operate a permanent 250 person remote
(onsite) employee housing camp. During
construction,a maximum of approximately 500
workers would be housed on site. The tentative
operationalwork schedule would require that
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approximately 170 people be onsite at any one
time, The camp would be sized for 250 persons
and provide spare rooms for visitorsand
occasional staffingrequirementsat the site.

The camp would include a ktichen, dining room,
recreationalfacilities,and sleeping quarters.
Although the final rotationalschedule for
employees has not been determined, it would
be on a basis of 7 days on and 7 days off, 14
days on and 14 days off, or some similartype
arrangements involvinga common denominator.

Daily Ferry Commute

A daily commute to the site from Juneau would
involvetransportinga minimumof 150 people
from Juneau to the mine site and back again
each day of the year. This option would require
busing and/or car-pooling, adequate parking at
the docking facilityand a ferry shuttle system to
the site.

A 250 person housing camp would not be
requiredwith this option; however, onsite
facilitieswould be constructed and maintained
to provide housingfor constructionworkers,
and emergency housing should weather
preclude daily transport of employees.

Two potential destinationsites were initially
evaluated for the daily ferry commute option.
The Comet Beach option was eliminatedfrom
detailed considerationfor reasons discussed in
a subsequent section (See Project Components
Not Studied in Detai/, Chapter 2). The Slate
Creek Cove (The McDowell Group, lWOa)
option is discussed in the following section.

This option addresses socioeconomic concerns
associated with an onsite camp.

Water Transpoti

Ferry transport of employees and barge
transpott of supplieswas evaluated for the
KensingtonProject. Fer~ transport of
personnel is presentlybeing used at the Greens
Creek Mine on AdmiraltyIsland from a facility
north of Auke Bay to Youngs Bay.

Comet Beach. A Comet Beach marine terminal
location for unloading suppliesand materials
would have the advantage of requiringno new

road constructionand limitingadditional road
transportationrequirementsfrom Slate Creek
Cove to the mine site.

Establishmentof a breakwater at Comet Beach
is not consideredfeasible. (See Project
Component Options Not Studied in Detail,
Chapter 2). Activitiesat this site would be
restrictedto off-loading of supplies, fuel, and
equipment. Supplieswould be stockpiled or
stored onsite in s~lcient quantitiesto avo”doff-
loading during bad weather conditions and
maintainthe operations during extended stormy
periods. Emergency shipment of supplies or
parts could be by air transport, but this
technique would not be the normal method of
transportingsuppliesand would only occur
occasionallyduring the Iiie of the operation.

The KensingtonVenture proposes to construct
a fuel transferstation and barge landing area
south of the mouth of Sherman Creek at Comet
Beach as part of the marine terminal. The
facilitywould accommodate both fuel and
supply barges. (See Figure 2-10, Comet Beach
Marine Termina/ Facility). The general shipping
route for barge transpm to Comet Beach is
indicated on Figure 2-11, Fery and Barge
Routes.

The marineterminal would consist of a ramp of
pre-cast concrete planks anchored to bedrock.
The slope of the ramp is approximately 10
percent, allowing unloading by forklift. Two
mooring dolphinswould stabilize barges during
off-loading,and the barges would carry long
ramps for unloading. The design of the landing
facilitywould not inhibitfish migration in Lynn
Canal. An adjacent staging area is equipped
with special hazardous materialsand fuel
handling supplies.

Accessfrom the marine terminal to the mine
and sutface facilitieswould follow the alignment
of the existing road. The road would also
setvice the explosivesstorage area which would
be located in a remote site south of the
helicopterfacility.

Shipment of supplieswould be scheduled, when
possible,to avoid bad weather and minimize
disturbanceto the commercial fishingfleet
around Point Sherman in Lynn Canal. Onsite
storage capabilitieswould be sized to maintain
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sufficientsuppliesif supply transportationis strong northetiywinds which constrainthe use
hindered during an extended stormy period. of a similarfacil”~ in Comet Beach during the

Barge
Top of
Bedrock /

I Lynn
+12 M.U.W Canal

h I
F
1

I
.

Concreb
Excavated Plank J

to -10 M.L.L.W. Ramp j

“1
tbd=b I

k
., -y?

T u
North

sting *
uctures

I

Figure 2-10, Comet Beach Marine Terminal
Faciiity

This terminal codd also be used within the vdnterseason. This alternativewould provide
context of joint facilitiesif a mining operation is for a combination barge/fe~ terminal
proposed at the Jualin site. Supplies could be
transported through a tunnel to the Johnson
Creek drainage and the Juaiin property. This
option would be studied in detail in a future
NEPA analysis,at such time as a firm
development proposal is submitted by the
Jualin Operator.

Slate Creek Cove. Besidesa marine terminal
in Lynn Canal at Comet Beach, Slate Creek
Cove is another destinationoption for marine
transportationof employees or supplies. Daily
reliabilityof across water travel during stormy
periods would be higherwith this option, as
compared to the Comet Beach option.

Slate Creek Cove is located along the north side
of Bemers Bay at the mouth of Slate Creek. A
Slate Creek Cove facilitywould be situated on
the east side of the peninsulaterminating at
Point St. Mary and be more protected from

constructedat Slate C-reekC-eve. (See Figure
2-77, Ferry and Barge Routes). The facility
could consist of an access fill and transfer
bridge supported on a float. (See Figure 2-72,
Slate Creek Cove Facility).

A ferry would transport employees from Auke
Bay to Slate Creek Cove. (See Figure 2-77,
Ferry and Barge Routes). The ferry trip would
take approximately2 hours each way. In
combinationwith a marine ferty system, an 8.5
mile road would be constructed from Slate
Creek Cove to the mine site in Sherman Creek.
Employeeswould be transferredfrom the
marineferry onto a shuttlevehicle, probably a
bus, for the trip from Slate Creek Cove to the
mine.

The Slate Creek Cove site also offers a potential
for future joint use if the Jualin Mine is
developed.
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Figure 2-11, Ferry and Barge Routes

Figure 2-12, Slate Creek Cove Facility

Helicopter Employee Transport

The KensingtonVenture has proposed
transporting minersto the site via helicopter.
Such air servicewould be between Juneau and
a heliport constructed at the project site. Flight
frequency would average two to four flights per
day, f~e days per week during operations.
Constructionwould require more frequent
flights.

At present, the KensingtonVenture has no plans
to provide air service between the mine site and
Haines or Skagvvay. Employees would be air
shuttledto and from Juneau on a rotating
schedule. Employee housing is planned onsite,
and workers would work a rotating shift such as
7 days on, 7 days off 14 days on, 14 days off
or some other similar rotation.

Although often considered to be high cost and
low transport capability, the use of the
helicopter emerged as the Applicant’s proposed
option for employee transport. The costs
associated with the constructionand operation
of an airstripfor f~ed-wing aircraft would be
substantiallyhigher than those associated with -
heliport operation. Large helicoptersthat carry
15 to 20 passengersare commerciallyavailable
(S-58T or similaraircraft) and would provide
more reliable servicethan a Twin Otter fxed-
wing aircraft (DMC, lWOb).

These helicopterscan also handle a sling-load
capacity of 5,000 pounds, providingcertain
utii”~for priorii freight transpott. Their
improved reliabilityis primarilydue to their
ability to operate in lower minimum clearances.
The FEIS studiestwo variationson this
transportationmode. The first option, studied in
the DEIS has the airshipsdeparting the Juneau
Airport. The second option, added to the FEIS
as a resultof public input, uses a helicopter
landing zone near Yankee/Bridget Cove rather
than the Juneau Airport.

Juneau Airport. Helicopterswould leave the
Juneau airpott and proceed up Montana Creek,
then toward the mouth of Cowee Creek, across
BernersBay and then proceed along the
coastline of Lynn Canal to the Project site. The
flight path would be located over land as much
as possiblefor safety considerations. Variation
from this flight path could occur during extreme
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weather conditions. (See Figure 2-73,
Helicopter Flight Path).
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Figure 2-13, Helicopter Flight Path

The helicopterswould climb quickly to a
minimumaltitude of 300 feet. They would
maintainthis minimumaltitude over all
residentialareas.- Weather permitting,the
helicopterswould travel at an elevationof 2,OOO
feet, well above the 300 foot minimum.

Yankee/Bridget Cove. Yankee and Bridget
coves are located about 3 miles apart past the
end of the pavement on Glacier Highway.
Along this stretch of highway area number of
potential locations for a helipad. The analysis
uses no specific location. Instead, it is assumed
that a suitable site can be found for the helipad.
All sites have similarattributes insofaras they
would alleviate any parking or traffic concerns
at the Juneau Airport and would eliminate
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project related helicopter noise impacts to
homeownersand recreationistsbetween the
airport and the selected site.

The analysis rests on the assumptionthat
workers would travel in individualvehicles to the
helipott The issue of traffic increases on
Giacier I+ghway has been raised. Some
members of the pubiic expressed concern
about employee traffic in Auke Bay and
suggested that the noithem heliport should be
combined with busing. it has been pointed out
that shfi change at the Greens Creek ferry
imposes significanttraffic on Glacier Highway
through Auke Bay. The Greens Creek situation
is different in that the ferry transports up to 150
people at a time, whereas the helicopter wiii
transport oniy 15 to 20. Therefore, the EiS wili
analyze ind”Riduaitransport as a worst case for
this option. if selected, and if traffic becomes a
problem, busing couid always be added at a
iater date.

Landing area requirementsfor the heliport near
Comet Beach wouid involvea 500 by 500 foot
cleared area with a 100 square foot concrete-
surfaced landing pad and Federal Aviation
Administrationapproved communicationsand
safety equipment. Two additional smaiier
helipads (one at the upper portal and one near
the facilitiesarea) wouid be used oniy for
emergency purposes and intermittent
operational activities.

WATER SUPPLY

The KensingtonVenture proposes to use a
combination of surface and ground water for
domestic and process use. An impoundment in
Sherman Creek above the mine wouid aiiow for
a d“wersionof surface water for use in ore
processingactivitiesand other uses.
Wfihdrawal rates wouid vary between O and 350
gaiions per minute (gpm) for startup and from O
to 200 gpm for operations. No withdrawal
wouid be aiiowed during critical iow flow
periods. Drainage from the underground mine
(ground water) wouid aiso be used in the
process. if required, a ground water fieid wouid
supplement surface water, water from the
undergroundworkings or other alternative
sources. The KensingtonVenture aiso pians to
recycle water from the taiiings pond during the
iife of the operations.
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POWER SUPPLY

The KensingtonVenture proposes to generate
electric power onsite because the area is not
sewiced by any local utilii. Electric power
would be provided by turtine generators during
operations. The Applicant proposes to run the
turbine generators on liquid petroleum gas
(LPG). LPG providesthe opportunityfor
reduced air emissions,as well as cettain
advantages in transport safety. Wfih diesel fuel,
sulfurdiox”de(SOJ emissionsare the primary
concern. In the case of LPG, nitrogen dioxide
(NOJ is the primary emissionof concern. A
comparison of similarsized generating facilities
using diesel versus LPG fuel showed SOZ
emissionsfor the LPG generatorsto be about 1
percent of those for a comparable system
utilizingdiesel. Similarly,N02 emissionsfor the
LPG option would be expected to be about 15
percent of those for its diesel counterpart (TRC,
1991).

Diesel fuel will be used as the primary power
supply during project construction. The FEIS
analyzes diesel use at a level equal to that
needed during project operation. -Construction
power needs are not yet defined and usingthis
level for analysis in the FEIS will cover all
possibleconstructionperiod emission rates.

FUEL USE AND STORAGE

Three types of fuel would be stored on site
LPG, diesel, and aviation. The proposed fuel
transferand storage facilitieswould be located
near the marineterminal in Lynn Canal. (See
Figure 2-10, Comet Beach Marine Terminal
Faci/ity). Fuel would be off-loaded at the
Kensingtonsite at a fuel transfer station located
south of the mouth of Sherman Creek in Lynn
Canal. (See Figure 2-14, Fue/ Transfer Faci/ity).
LPG and diesel fuel would be transferredfrom
barges at this site and pumped or piped to the
onshore storage facilities.

Fuel transferwould be accomplished with the
use of a shore-based platform raft which would
travel to the fuel barge. The barge would be
moored to four buoys to maintain its position.
Fuel transfer lines would be attached from the
barge to the platformto the shore. Spill

the platform, including2,500 feet of sorbent
boom.
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Figure 2-14, Fuel Transfer Facility

The KensingtonVenture proposesto store fuel
in above ground tanks enclosed with berms.
The berms and containment areas would be
sized and lined with tow permeabilitysynthetic
or natural (clay) linersto contain the contents of
the tanks in the event of a spill or tank rupture.

LPG fuel would be stored in a 76 foot diameter
metal sphere capable of holding 300,000
gallons. LPG would be pumped or piped to a
20,000 gallon tank near the turbine generators
located adjacent to the milland sewice

containment equipment would be mahtained on complex. -
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Diesel storage would be provided at two
locations one, holding 150,000 gallons,would
beat the marineterminal area, another holding
20,000 gallons would beat the mill near the
mine portal. A small storage facilii, capable of
storing 10,000 to 15,000 gallons of helicopter
fuel and 5,000 gallons of diesel fuel, would be
located at the heliport.

Diesel fuel would be used for both underground
and surface mobile equipment. This fuel would
be piped, pumped, or transported by a 2,500
gallon fuel tanker truck to a fueling station
adjacent to the mill.

The only option considered in detail for location
of fuel facilitieswould involvefuel transferat the
Slate Creek Cove terminal site. Fuel would then
be transposed over the 8.5 miles of road, either
by truck or pipeline.

HAZARDOUS MATERIALS HANDUNG AND
STORAGE

Chemicals and reagents requiredfor project
operatjon wouJdbe purchased from vendors in
the lower 48 states. Table 2-2, Cherrtica/and
Reagent Use lists primary chemicals and
reagents requiredfor millingand processing.
The materialswould be transported by rail or
truck to Seattle, Washingtonwhere they would
be consolidated for barge shipment to the
project site in accordance with U.S. Department
of Transportationshipping regulations.

Sodium cyanide use at the site is estimatedto
be up to 320 tons per year. It would be
manufactured by DuPont in Memphis,
Tennessee and shipped by rail car to Seattle,
Washington. It would be loaded onto Alaska
Marine Lines barges for shipmentto the mine
site. The KensingtonVenture has a signed
agreement with DuPont to supply sodium
cyanide in specificallydesigned International
Standards Organization (ISO) containerswith
self contained radio beacons. The capacity of
the ISO containers is about 32,000 pounds.
Two barge shipmentsof 10 ISO containers each
would be required per year. The containersare
loaded into the center of the barge with no
stacking of the containersallowed. These
containersare physicallyseparated from any
chemicalswhich could potentiallyreact with the
sodium cyanide.

The freight company would sort supplies into
ISO size container lots in compliance with U.S.
Coast Guard regulationsspecifyhg the
compatibilityof the various substances.
Indivktualsupplieswould be in sealed
containers insidethe steel ISO containers. Most
often, an ISO containerwould hold only one
type of supply. Specific Coast Guard and
manufacturers’practices dictate that containers
with cyanide not be loaded at the edge of the
barge.

KensingtonVenture has proposed a Hazardous
Material Handling Plan as part of the Plan of
Operations. (See DE/S AppendbrA).

WASTE DISPOSAL

The Forest Service controls solid waste disposal
on National Forest System Lands. The
following disposal methods proposed by the
applicant meet current Forest Service waste
disposal policies.

Onsite Incineration with Offsite Disposal

The Applicant has proposed the following
methods for solid waste handling and disposal.
Solid waste would be handled by placing twin
bear-proof dumpstersat strategic locations
surroundingthe operation. Dumpsterswould
be placed at the marine terminal, the process
complex, and the employee housing camp.
One side of each dumpster unit would accept
combustible solid waste which would be
collected daily and taken to the fenced bear-
proof incineratorinstallationat a site near the
housing camp.

The incineratorwould be a commercial unit
designed to handle the anticipatedload during
both constructionand operating phases. The
incineratorwould be installedand operated to
meet all applicable government air emission
standards.

The other side of each dumpster would collect
non-combustiblesolid waste which, with any
incineratorresidue,would be removed from the
site and disposed of at an approved solid waste
facility in Juneaui or barged to other approved
disposal sites outside Juneau, if necessary.
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Waste oil would be collected separatelyand
shipped to Juneau for ultimatedisposal.

Hazardous Waste Disposal

A number of chemical reagents and hazardous
materialswould be used at the Kensington
Project. Over the expected 12 years of life, the
project would be a small quantity generator
(generating less than 2200 pounds per month)
of hazardous wastes and be regulated under
the Resource Consewation and Recovety Act
(RCRA). Hazardous wastes would be
temporarily stored onsite, in accordance with an
approved Hazardous Material Handling Plan,
before being transported to a permitted
hazardous waste treatment and disposal facility
in accordance with all federal, State, and local
requirements.

Sewage Disposal

The Applicant has proposed onsite package
plant treatment for sewage disposal. Treated
effluentfrom this plant would be disposed of by
discharge into the tailings pond effluentline to
Lynn Canal.

Any sewage disposal systemwould be subject
to permit requirementsof ADEC. The ADEC
regulationsare specificallydesigned to ensure
that any new sewage disposal systemscomply
with all applicable water qual”~ maintenance
regulations. The sewage outfallwould be
directed into the marine outfall line below the
tailings structure.

ROCK QUARRY

The KensingtonVenture proposes to develop
several rock quarriesor borrow areas to serve
as a rock source for both constructionactivities
and long-term operational needs. These
quarrieswould be located within the maximum
confines of the proposed Sherman Creek
tailings impoundment area. They would be
used to supply rock materialfor the
constructionof the tailingsdam as well as
increase the overallvolume capacity of the
taiiings impoundment. Only late in the project
life would their function cease and tailings
encroach into the quarries.
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Constructionof the initialstarter dam for the
Sweeny Creek tailings impoundment would
requireapproximately2.8 million cubic yards of
material. This materialwould be provided from
quarrieslocated near the impoundment site.
Sufficientwaste rock from mining would not be
availableat early stages of construction,
therefore,the majority of the 2.8 millioncubic
yards of required construction material would
have to come from quarries.

The KensingtonVenture aiso proposes to use
undergrounddevelopment waste rock for
miscellaneousconstruction. A balanced cut
and fill design for ail roads and other sutface
facilitieswould be engineered where possible.
This would eliminate or minimize the need for
an external rock supply. When plans do not
provide sufficientrock material according to the
constructionschedule, the KensingtonVenture
would obtain rock from the quarry. A small
portable rock crusherwould be required to
reduce the quarry rock to gravel size for road
surfacingor for use in a concrete batch plant.

Depending on the action alternative selected for
the KensingtonGold Project, it would be
necessaryto locate and size rock quarriesto
providefor rock materialto be used in
constructionof the tailings embankment, roads,
facilities,etc.. For example, a road from Slate
Creek Cove to the Sherman Creek drainage
would require a rock supply for its construction
and a gravel source for its surfacing. Location
and size optionsfor rock quarries would be
specificto the indti~dualalternatives studied.

GENERATOR LOCATION

The applicant has proposed locating the
generators near the process facilities in
Sherman Creek basin. This location allows
waste heat recoveredfrom the turbines to be
used in heating the camp. It requires
constructinga pipelinefrom the LPG storage
tank to the facilitiesarea and a powerline from
the generatorsto the facilitiesat Comet Beach.

An alternative is to locate the generators closer
to the LPG storage tank. This would reduce the
length of pipeline needed to transfer LPG from
the tank to the turbines. It would require a line
from the generators to the facilities. This line
would be larger than the one proposed by the
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KensingtonVenture as power consumptionat
the facilitiesis greater than at the beach. Both
generator locationsare evaluated in action
alternatives.

During the planning and scoping process
several options for project components were
identified. Some of the options were eliminated
from detailed study in this EIS based on
technicaf, environmentaf,legal, and regulatory
constraints. Foflowingare summariesof those
options afong with reasonsfor #lminating them
from detailed consideration.

MINING METHODS

Surface Mining

Surface mining woufd neither be economical
nor environmentallypreferabledue to climatic
and topographic conditions. To recover
outlined reservesby surface methods would
require a pit approximately 1 mife in width and
1.5 miles in length.

This pit would result in impacts to approximately
950 acres, pfus disturbancefor the associated
waste dumps. The volume of waste produced
by this size of operation is estimatedto be over
500,000,000 cubic yards. The area disturbed by
the pit and waste dumps plus the volume of
waste removed makes a surface mine
environmentallyundesirable. Land
use/reclamation objectives related to the LUD II
designation are not met by this option.

Cut and Fill Mining

Access to the ore body by the cut and fill
mining method would be the same as with long
hole, open stoping. Cut and fill mining is used
in ore deposits which are mined from the
bottom up. it minimizesunrecoverablepillars
and suppotts weak wall rock. Cut and fill
mining minimizesdilution and can be selective.
Typically stope widths of 30 to 40 feet are
mined. Wider stopes require use of interim
longitudinalpillarsor modificationof the method
to a drift and fill technique.

In this method, ore is removed by overhand
miningwhile working on the previouslyplaced
fill surface. (See Figure 2-15, Cut and Fi//
Mining). The work areas are large to
accommodate fillingactivities in one area and
miningact”witiesin another. Filling requires
double handling of the majority of the ore. As a
result,addtiional equipment and personnel are
requiredto prepare, transport, and place the fill.
The estimated labor for underground activities
and supervisionand technical support is
approximately 190 persons for the projected
production rate.

Placement of fill involvesdewatering of tailings,
addition of cement, and drainage of contained
water followingplacement. Cement would be
requiredto strengthen the fill because miners
and equipment must work on the fill surfaceto
mine the next cut.

A cut and fill operation uses relativelysafe
techniques but requires mechanical roof support
over the entire stope area. While more selective
mining can be completed and bulk material
handling equipment can be used, this method
requiresmore engineering, planning, and
production manpower to implement.

At the KensingtonProject the principal
advantages of cut and fill mining revolvearound
reduction of surface impacts by minimtilng
surfacetailingsdisposal. Practically,about 50
percent of the tailings (by weight) could be
returned underground (Redpath, 1991). This
would leave 10,000,000 tons of tailings to be
disposed on the surface. The tailings fraction
disposed on the surface would be fines, and
would be less dense than the total tailings.
Thus, surface disposal would be sized to
accommodate approximately 80 percent of the
total tailings (by volume)(SRK, 1991).

For the Sherman Creek impoundment, this
would result in a reduction of dam height from
270 feet to 230 feet. At Sweeny Creek the
height reductionwould be from 370 feet to 330
feet. For the dry tailings options, pile height
could be reduced by about 30 percent if the
footprint remained the same. Pile A would be
reduced from about 280 feet high to about 195
feet high. Dry tailings storage at site B would
go from 350 feet to about 245 feet high.
Conversely, if pile height were maintained
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Figure 2-15, Cut and Fill Mining

constant, pile footprint could be reduced by ORE PROCESSING
about 30 to 35 percent.

Surface Crushing Facilities
Unfortunately,the disposal of half the tailings
undergrounddoes little to reduce surface -
impacts. visual impacts would be similar,short
term wildlife habtiat losseswould change very
littleand there would be no change in risksof
surfacewater contamination. No sutiace
impact would be eliminated.

The KensingtonVenture has estimatedthat
capital costs of backfillingcould exceed
$5000,000 combined with operating costs of
$10/ton (or $100,000,000) (SRK, 1991). This
option does not warrant futiher study in view of
the relativelysmall reduction in environmental
impacts. Economic considerationsalso do not
support this option.

The surface crushing operation would require a
similarcrushingsystem as described for
underground. Ore would be hauled to a surface
crusher using haul trucks. Increased surface
disturbancewould be needed for the crusher
area and related setvice roads.

This option would replace relativelyenergy
efficientconveyorswith less efficienttrucks for
haulage. The higher energy use for haulage
would be compounded by energy needs of an
enlarged mine ventilationsystem made
necessary by the diesel truck engines. More
employees would be needed and operating
costs would be higher under this option. This
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option does not favorably address any scoping
issues, increases energy usage, and increases
surface disturbance.

Underground Flotation and Cyanidation

Placement of flotation and cyanidationfacilities
underground could be feasible if the grinding
operationswere also located underground.
Undergroundflotation and cyanidationwould
requireadditional excavation for the facilities.

Key factors important in the considerationof
underground operation of these facilitiesinclude
the following:

●

●

●

●

●

●

●

●

Additionalventilationand power
requirements(fail safe safety measures)
Increased transportationof reagents and risk
for spills
Need for specialized vehiclesto transport
reagents
Enclosureof solution tanks
Additionalsafety concerns
Required 8 hour shfi and associated higher
labor costs
Minimized room for potential expansion
Additionaltraffic in the primaryadit

These factors resuit in significantly higher capital
and operating costs for the project.

Empioyee safety risks increase in an
underground miiiingoperation. Space is at a
premium in this type of installationincreasing
hazardous situations. Cramped working
condition make chemical reagent handiing more
prone to error. Egressfrom the miiiing
chamber is restricteddue to iack of space. if
probiems in the process control circuit resuit in
liberationof noxiousfumes, empioyee escape is
hindered. Reiativeto a surface instaiiation,this
increasesthe possibilityof empioyee injury or
death as a result of exposure to HCN gas.

Because of these factors and the fact that
underground piacement of these facilitieswouid
resuit in oniy minor reductions in surface
disturbance, this option was not given detailed
consideration.

Heap Leaching

Heap leaching is a goid processing method
which involvesthe placement of crushed ore on
sealed impermeable pads. Pads are iined with
asphalt or synthetic iiners. A diiute sodium
cyanide solution is applied by drip or spray
irrigationtechniques. The solution is aiiowed to
percolate through the stockpiled ore dissolving
the goid values. The pregnant solution flows
from the ieach pad into a pregnant solution
pond. The gold-bearing solution is then
pumped into a recovery piant where the goid is
extracted.

Certain characteristicsmust be present for heap
ieaching to be a viable and economic
alternative.

● Oxide ore
. Levei topography for pad construction
. Ciose proximityto the mine
● isolationfrom surface and groundwater

The KensingtonProject site and ores do not
meet any of the criteriafor successful heap
ieach operations. The heap ieach process aiso
does not address any of the key project issues
includingminimizationof iand disturbance and
potentiai impacts on the iocai watershed and
reiated water quaiity and fisheriesresources.
visual quality objectivesaiso wouid not be
achieved under this option.

Vat Leaching

Vat ieaching is an ore treatment process
designed for rapid recovery of metai vaiues
from relativelyhigh grade deposits. The ore is
transpotied to a faciiitywhere the ore is
crushed and agglomerated (mixing the ore with
iime or cement and sodium cyanide) into peiiets
to improve permeability. The peiietized ore is
transferredto a sealed concrete ieaching vat.
The peiietized ore is then subjected to cyanide
ieach for 24 to 100 hours. The vats are drained
and washed with barren soiutionfoilowed by
fresh water rinse. Wash water is added to the
miii soiution,whiie the pregnant solution is
cycied to a goid recovery circuit. Finaiiy,
leached ore is removed from the vat and
transported to a spent ore disposai site.
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As with heap leaching, certain characteristics
must be present to make vat leaching a feasible
millingalternat”we.The Kensingtonore must be
finely ground to liberate gold. Inherent
Iirn”kationsto dry grinding make this alternative
technically infeasible. The ore is sulfideand
telluride rather than oxide. Vat leaching (like
heap leaching) is feasible only with oxide ores.
The vat leaching process does not meet key
issuesand concerns identifiedin the scoping
process.

Offsite Ore Processing

Complete offsite processingof the ore was
considered as a possible project option. The
advantage to offsite processing is that all the
sufface disturbance and potential environmental
effects of onsite processingand tailingsdisposal
could be eliminatedfrom National Forest lands
in the immediate vicinity of the mine, provided
an alternate site is available and permitted. This
includes not only the direct impacts of the
millingoperation and tailingsdisposal, but also
the transportationof millworkers, chemical
reagents, and fuel for power. These impacts
could be expected to be offset by transportation
of the ore to another location and disturbance
at that location.

This option would requiretransporting4,oOO
tons per day down the 2.5 mile road from the
pottal to Comet Beach or an alternate marine
terminal site. Using 33 ton trucks, 121 round
trips per day would be needed from the mine to
the beach. A conveyor also could be used to
transport ore from the mine to the beach to
eliminatetruck traffic and additional personnel
to haul the ore.

A large stockpile and storage facilitywould be
required at Comet Beach to store ore for
eventual transport offsitedue to restrictive
weather conditions in Lynn Canal. Covered
storage would be preferableto prevent wind
blown dust and additional moistureto the ore.
A covered facilitywould be highlyvisiblefrom
Lynn Canal. A facility sufficientto store at least
30 days (120,000 tons) of mine production
would be needed to assure minimum
performance reliability. Nominal dimensionsof
a building large enough to store this amount of
ore are approximately300 X 350 X 80 feet high.
An all weather dock and a breakwaterwould be

requiredto handle ships for ore shipment
offsite.

Stored ore would be conveyed into a ship or
barge for transport offsite. If barges were used,
approximatelyone or more barges would be
loaded each day depending on barge capacity.
This would add two or more barge trips per day
to existing Lynn Canal traffic. Barges would be
used if a processingfacilii were located close
to the site. Conversely, large transport ships
(about 20,000 dead weight tons) would be used
for distant facilities. This would add 1 to 2 ship
passages weekly to existing Lynn Canal traffic.

There are no known operating offsite processing
facilitiesthat could accommodate ore.
Constructionof a new offsite mill and tailings
facilitywould be required. The most reasonable
place for such a facilitywould be within the
road system around Juneau to take advantage
of the existinginfrastructure(DMC, 1990a).

There do not appear to be any significant
environmentaladvantages to offsite processing.
Similardisturbed areas would result from
constructionof mill facilitiesand tailings
disposal at another location. This option would
involvedisturbanceto two sites as opposed to
the one site proposed by the Kensington
Venture.

Offsite Leaching of Flotation Concentrates

Another millingalternativeevaluated involved
offsite processingof flotation concentrates. The
KensingtonVenture has estimated that
concentrate tonnage would amount to 4 to 7
percent of the total ore processed, or 160 to
280 tons per day.

,,. .

The primaryadvantage to offsite processing of
flotation concentrates is that the potential
adverse environmentaleffects of onsite gold
processingusing cyanide would be eliminated
in the area of the mine and flotation plant. This
not only includesthe potential direct effect of
tank cyanidationand associated discharge-
related impacts but also the transportationof
cyanide and other chemical reagents such as
chlorine (for cyanide destruction) to the site.

This option was considered since the Greens
Creek Mine on Admiralty Island produces and
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transports concentrate offsite. Ore
characteristics,however, are very different
between the two projects. The Kensingtonore
is a sulfideand telluridewith gold being the only
economic mineral. The Greens Creek operation
mines sulfideore with a number of economic
mineralssuch as zinc, lead, copper, silver,and
gold. The separationand recove~ of these
mineralsfrom a concentrate is a sophisticated
operation that is generally not completed at the
mine site, but rather at offsiie large custom
smelters. For the most part, these smeltersare
not located in the United States due to stringent
environmentalcompliance requirements.

For offsitetreatment, the concentrates must be
prepared for shipment. This would be
completed by dewatering with a filter press or
belt press. The dewatering system would return
water to the flotation circuitand to the tailings
pond (DMC, 1990a). The dewatered
concentrate would be placed in plastic lined
drums holding about 1,000 pounds each. Given
the value of the concentrates, particularcare
must be taken to prevent the loss of
concentrates, dilution or other potentially
deleteriouseffects which might affect gold
recovery.

Preparing concentrate for shipping offsitewould
requirethe following project changes

● EliminateCIL circuit, carbon handling and
refinery

. Construct pressurefilters,thermal dryers,
barrel handling and storage

The changes in process area configuration
would probably not change the disturbance
footprint. Addition of barrel storage would
require about 3 to 4 acres (200 ft x 750 ft) of
additional disturbance near Comet Beach.
Employment at the project would increaseto
accommodate the labor intensiveconcentrate
handling operations.

These project changes would result in the
following environmentalchanges:

Increased disturbance
Increased fuel consumption
Increased air emissions
Increased barge trafic to handle concentrate
Eliminationof cyanide handling on site

There is one known site, near Hyder, AK that,
with extensive modflcation, could accept and
treat the concentrate. Shipping concentrate to
this facilitywould result in definite increases
(listed above) in some environmental impacts,
but would eliminate none. The gain would be
the reduction in risk of cyanide spills in Lynn
Canal. However, this reduction would be
accompanied by corresponding increases near
Hyder. The net effect would bean increase in
impacts. This option does not appear to offer
apparent environmentaladvantages to warrant
further examination.

Offsite Smelting

Offsitetreatment by smelting has been
considered by the KensingtonVenture as an
option to flotationand tank cyanidation. Itis a
variation on the offsite leaching option that
would not involveconstructionof leaching
facilitieson Forest Sewice lands. Special 20
ton containerswould be required to transport
concentrate to an undefined site. There are no
known smeltersavailable in North America for
this concentrate. Therefore the concentrates
would most probably be smelted in Western
Europe (DMC, 1990a). This is not a viable
option as the volume of concentrate does not
warrant cons.kierationby smelters.
Transportationreliabilityis a major constraintto
this option.

WASTEWATER TREATMENT

Cyanide Destruction

Industriesusing cyanide have developed a
number of treatment processesfor cyanide
destruction. Additionally,other processes have
been proposed based on related laboratory
investigationsbut will not be considered in this
document. These are discussed in in greater
detail in JMM (1992).

The most common cyanide treatment processes
utilizean oxidizingagent in combination with pH
control to eliminate cyanide and metal-cyanide
complexes from solution. The Homestake
Mining Company at Lead, SD has used a
biological oxidation process. Other treatment
processes utilizingozone, ultravioletirradiation,
and chlorinedioxide have been utilized on a
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more limited basis or evaluated at the bench
and pilot scale.

Several reported systems rely on
physical-chemicaltechniques to remove
cyanide, but most of these are considered
polishingsteps. Adsorptionon activated
carbon, completing with ferrous sulfateto lower
soiubility,ion exchange resins, reverseosmosis,
electrodialysis,and high pressureoxidation are
all processesthat have been used for specific
industrialapplications or described in the
literatureas being able to treat or destroy
cyanide. They have not been widely practiced
in the mining industry.

Table 2-3, Cyanide Treatment Process Not
Considered in Detail, presentsa summary list of
available conventionaltreatment techniques
used to reduce, destroy or stabilize cyanide
solutions. The table also summarizestreatment
characteristicsof each process and gives
reasonsfor not consideringthe processfor the
KensingtonProject.

Wastewater Treatment for Metals and
Suspended Solids

The avaiiabie laboratory data and subsequent
water quality analysis prepared for the
KensingtonProject indicate that the potential
effluentwater quality parametersof concern
(other than cyanide) are metals and suspended
soiids. A qualitativecomparison of available
water treatment processesfor miningand
millingapplication must be based upon the
specific characteristicsof the waste to be
treated and the effluentcriteriato be achieved.
Removai effectiveness,energy and chemical
requirements,by-products treatment and
residualdisposal requirements,and operational
simplicityand reliabilityshould all be employed
as process screening criteria.

Water treatment processes not studied in detail
are shown, along with screening criieria, on
Table 2-4, Alternative Metal Removal Processes.
In addition, a number of proprietaryor
experimental processes have been reported for
metal removal but are not addressed in the EIS.

None of these processes have the proven
performance, efficiency,supplierand equipment
availability,and reliabilityand simplicityof

operation needed to be considered for use at
the KensingtonProject (JMM, 1992).

TAILINGS DISPOSAL

Slate Creek

The north fork of Slate Creek is a technically
feasible tailingsdam site. However, the
distance associated with transportation of
tailings slurryfrom the Sherman Creek
processingsite to the Slate Creek Lakes
location limits its feasibilityfor the proposed
KensingtonProject. A discussion of the overall
site feasibilityand environmentalconstraints is
presented in this section.

Slate Creek drains a series of small lakes
through a flat terrace to Berners Bay. The
impoundmentwould be located within the upper
portion of the drainage basin on a constricted
section of the creek.

The drainage basin size is approximately 1.2
square miies (766 acres). The site would
require the drainage of two lakes and impact
about 166 acres. The depth of unconsolidated
material (i.e. peat, sand, gra;el) extends to
approximately70 feet in certain areas of the
potential impoundment site. The volume of
embankment material has been estimated at
236,000 cubic yards for the starter dam and
102,ooOcubic yards for the raises during the life
of the operation. The dam would be
approximately 170 feet in height and 600 feet in
length at the crest. The embankment design
would entail a low permeabil”~ core with coarse
material shell. It would accommodate 20 miilion
tons at the final raise.

This option would require constructionof
approximately 11,750 feet of diversionditches to
route upstream suiface water around the facility
for discharge into Slate Creek below the
embankment. These diversionswould be a
combination of ditches and pipes to
accommodate changes in elevation and control
expected flows. (See Figure 2-16, Slate Creek
Tailings Disposal Detail).

The potentialfor seepage control problems near
the creek channel exists due to unconsolidated
materialsbeing present in the embankment
foundation. The steep valley walls may also
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~ble2-3. Cvsnide TreatmentProcesses Not Considered in Detsil—.—,--—–

Total Method-C

Process Thiocyanide Cyanide Cyanide Ammonia Metals Cemments

Can be viable alternative to sJkaline
chlorination for high thiocyanide water,
removes iron oomplexed oyanide.
Heavy metals precipitated. Relatively

Into SO.#ir

new prooess but design support from

P Y Y nfa Y km.

Destroys all forms of cyanide and
removes metal. Biological system
subject to upset and requires
continuous feed, and relatively warm
temperature. Economical for treating
large volumes of wastewater. Limited

Biologiosl Y

commercial experience. Skilled labor

Y Y Y Y required.

This process alone may not meet
disoharge requirements. Does not

.-
remove heavy metab. Resorption of
oyanides maybe a long-term

Ferrous problem. No experience in U.S.,

Sulfide n/a P Y n/a N limited experience in Csnada.

Reoovers reusable oyanide, heavy
metals not removed. May not be cost-
effeotive unless waste stream has high

Acidification/
Regeneration N

cyanide levels. Proven for cyanide

Y Y nja N recovery but not waste treatment.

Not proven in the mining industry.
Removes all forms of cyanide and
heavy metals. High electrical energy
ooats. High O&M costs if substantial
thiocysnide is present. High level of

W/Ozone Y Y Y nJa Y operator experience required.

Useful as a polishing step; high
removal cast, requires activated
carbon pretreatment for organic
removal. Skilled operators required.
Heavy metals not removed. Not
proven in the mining industry.
Thiocyanide is irreversibly adsorbed,
and poisons the resin. Therefore,
Xould not be used where thiooyanide

Ion Exchange Y Y Y“ n/a N’ Ocours.

Produces effluent quality on the order
of 1-10 mg/1 CN which does not meet
the disoharge requirements. Does not
remove free cyanide or heavy metals.
Filtration step required to remove
oolored preoipitat~ skilled labor

Ferrous Sulfate
necessary. Process not proven in the

? YI YI n/a N mining industry.

Va. F...-l-.. .---.,-. ,“r4,a.+aA-a--n-c.-+- ,==,p,“-- , s, , ,“”== ,, ,“,-,=” w, , ,p”, ,=, ,,.

N = No, process does not remove indicated cemponent.
P = Poorly, process not very efficient at removing indicated component.
? = Removal performance was not determined.
n/a = Not applicable
~prussian glue promss does not remove free cyanide, rather it removes ~mplexed ~ide.
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Table 2-4, Alternative Metal Removal Processes

y
w
a

Comparative
General Pretreatment Cost (Cap.

Process Effectiveness Required + O&M) Advantage Disadvantage

Chemical Precipitation& Clarification

Caustic Good Yes Medium Ease of operation, cost, iiquid. Hazardous, difficuitsludge.

MgOH Lower pH Yes Medium Less hazardous, liquid Oniy iow pH iimits (8-9),
shipments. Costiy.

Sulfide Variabie Yes Medium Specific to some metai (Pb, Zn) Difficultsludge to dispose
(reactive).

Reverse Osmosis Excellent Yes High Effectivelyremoves most metals. Brine disposal,membraneIfie.

Brine disposai, reactive
Eiectrodialysis Exceilent Yes High Membrane life improve. material.

Seiective metal treatment Regenerate disposal, reactive
Ion Exchange Excellent Yes High possibie. materiai.

Granular Activated Low technology, iower removal Limited effectiveness,GAC
Carbon Good Yes Medium-High effectiveness. replacement.

DWlcuitoperation, costiy
Evaporation/Distillation O&M, not proven on larger
/Crystallization Exceilent Yes Very High Very effective,zero discharge. scale, brine disposai.

High energy cost, metai
Electrolytic Varies Yes High Stabilizesavaiiable metals. specific.
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contain permeable zones. Based on the results
of initiil studies, addnional seepage control may
be requiredfor this site. This could involvecut-
off trenches and grouting (Dames & Moore,
1989C).

undesirable impactsto recreation in Berners
Bay, waterfowl hab~at, and fisheries resources.

In summary, feasibilityof the Slate Creek site for
constructionof a tailings dam for the
KensingtonProject is affected by the following
considerations

Diversion
North

M’
Dike

A J-

V
r

t-

Access
Road
and

i
Slurry
Pipeline

\

I/kDiversion
Ditch

ment Aw\Spillway

Figure 2-16, Slate Creek Ta7ingsDisposal
Oetail

Construction materialfor the embankment
would not be available from withinthe tailings
basin. Additionalareas would be disturbedto
supply this material.

Distance from the mine site precludes use of
waste rock for embankment construction.
Therefore, offsiie quarrieswould be used
through the life of this facility. Approximately
200 total acres of surface disturbancewould be
associated with the tailings pond and quarries.

The distant location from the millwould also
require additional infrastructureto support use
of this site. A 54,000 foot long slurrypipeline
and returnwater pipeline with associated
pumping stations, spill containmentfacilities,
and leak detection system would be requiredto
transport the tailingsfrom the mill sie to Slate
Creek Lakes. A parallelsetvice road also would
be needed for access, maintenance,and power
supply.

Development of the Slate Creek tailingsdisposal
site option could also result in greater

●

●

●

●

●

●

●

Surface disturbance impacts two drainages
Addtiionalsurface disturbance due to access
road, pipelines,and offsite material quarries
Potentialfor seepage to the ground water
Increased risk of spillsdue to pipeline break
Avalanche hazards exist along the pipeline
right-of-way
Road and pipe alignment traverses extensive
wetland areas
Addtiionalenergy required for pumping
water back to the su~ce plant -

Independence Lake

Independence bke is located approximately 3
miles northwestof the proposed mill site. The
drainage basin size is about 2.35 square miles
(1,404 acres) for this site. Tailings would be
transportedto this site by slurry pipeline. A new
access road, power line, water return line, slurry
line, and associated pump stations and spill
containmentfacilitieswould be required.

Constructionof two dams would be required,
one at the south inlet and another at the north
outlet. Foundation conditionsare expected to
be difficultdue to unconsolidated materialsand
the steep talus slope along the east side of the
site. These conditionswould require seepage
control by grouting or other methods.

Sources of rock for the construction of the
embankment would need to be located.
Preliminarystudies indicate that material from
within the pond area could be used for
construction.The embankment volume would
be approximately5 millioncubic yards.

The south embankment would initiallybe
constructedto a height of 70 feet, with
subsequent raisesto a final dam height of 155
feet. The ultimate height of the north dam site
would be 235 feet. Total length of each dam
would be 1,800 and 1,050 feet for the south and
notth dam, respectively.
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●

The Independence lake site requiresdraining
an existinglake and adjacent wetlands prior to
construction. In addition, approximately5,800
feet of diversiondtiches and other structures
would be required to route surfacewater
around the facil”~ (Dames & Moore, 1989c).

Feasibilityof the independence bke site is
affected by the following considerations:

●

Additionalsurface disturbancedue to access
road and pipeline
Seepage control in the foundation which is
expected to require extensive grouting
Increased n%kof spillsdue to potential
pipeiine breakages
Disturbance of existinglake and adjacent
wetlands
Disturbance in two drainage basins
Potentialfor avalanches and siides in taius
siope areas wouid require significant
avalanche controi measures
Construction,maintenance, reclamation,and
closure of two embankments

Joint Facilities Options Involving Tailings
Disposal

Duringthe KensingtonGold Project EiS public
scoping process and development of
alternativesfor the proposal, several public
comments indicated the need to study
opportunitiesas weil as cumulative impacts
related to joint use of facilitiesby the
Kensingtonand Juaiin Projects. NEPA requires
federai agencies to address the environmental
impacts resultingfrom the incrementalimpacts
of the proposed action when added to other
past, present, and reasonablyforeseeable future
actions. The Forest Service has not received a
Plan of Operations for development of the Juaiin
project.

The Juaiin project is currentiyundergoing
expiration, according to the operator, Placer
Dome U.S., Inc. (Van Nieuwenhuyse,1991).
Plans for this year involvesurface mapping and
sampiingand diamond driliingof severaitargets
located on the ciaim biock. These actions are
not connected with the KensingtonGold
Project.

The possibilityof joint Kensington/Jualin use of
taiiings disposai facility options assessedfor the

KensingtonGoid Mhe Project was evaluated as
a means to address potential cumulative
impacts. Under this option, Sherman Creek,
Slate Creek, or Sweeny Creek disposal sites
wouid be enlarged to handle taiiings from both
projects, thereby eliminatingthe potentiai need
for two disposai sites. Similarly,it is
conceivable under this scenario that one marine
terminai could be used for both projects. That
faciiity option wouid be iocated at the proposed
Comet Beach site or in Siate Creek Cove.
Marine terminaijoint facilitiesoptions are
discussed later in this chapter.

Design capacity and total disturbance
associated with the development of any of these
sites as a joint disposal facilii cannot be
adequately evaluated at this time because no
operationaldesign proposals have been
submittedfor the Jualin property. The presence
of an economicallyfeasible minerai deposit has
not been established. Therefore, certain
assumptionswere made concerning generai
project size, configuration,and the overali
development scheduie to facilitate this study.

Access to the Sherman Creek or Sweeny Creek
disposal site options from the Jualin property
would requirethe development of a tunnei
approximately1,500 foot long and additional
roads and pipeiinesfrom the Johnson Creek
drainage to the Sherman or Sweeny Creek
drainage. The joint facilitiesoptions would
provide constructionmateriaisand operating
suppiiesvia the proposed Comet marine
terminai site. (See Figure 2-17, Joint Facilities).

Wtih respect to the Sherman Creek joint
facilitiesoption, crushingfor the Juaiin Mine
would probabiy occur at the Juaiin Mine site.
Crushed ore couid then be trucked or
conveyed through the tunnei to the grinding and
processingfacilitiesat the Sherman Creek site.
Assumingacceptable commercial terms could
be negotiated by the involved parties, this could
be accomplished by a toll miiiingarrangement
with the KensingtonVenture. Taiiings disposal
wouid occur in the Sherman Creek
impoundment.

The primaryadvantages to joint taiiings disposai
at Sherman Creek wouid be the opportunityto
effectivelycontain the tailings and wastewater
streamsfrom two projects in a single drainage
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basin, (reducing associated cumulative impacts)
and providingthe opportunityto more carefully
monitor and control the two respectivewaste
streamsas a single discharge from the milling
process. The Applicant has determined that the
Sherman Creek site can accommodate at least
30 milliontons, which is 10 milliontons in
excess of the estimated global resource of 20
milliontons at the KensingtonGold Project.

I Tailings ~ ~
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h“

i
K= Kensington :

North
;i

*

;\
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F~gure2- 17) Joint Facilities

The Sweeny Creek tailings site also has a total
estimated capacity in excess of 30 milliontons.
Joint facilitiesdisposal at this site would require
constructionof a 2 mile road and slurrypipeline
and related ancillaryfacilities. Other features
and constraintsof the Sweeny Creek dam site
are described earlier in this chapter.

For the Slate Creek joint facilitiesoption, tailings
from the Jualin project could be transported by
pipeline in the Johnson Creek drainage and

then pumped up to the Slate Creek Lakes site.
(See Figure 2-17, Joint Facilities).

In addition to environmentaland operational
considerationsindicated for a Slate Creek
tailingsfacility (see discussion of Slate Creek
tailings disposal), shared facility development
raisescomplex legal, environmental,and
operational questions related to joint liabilityfor
operation and closure of such a facility under
federal and State laws and regulations. These
include the following:

●

●

●

●

●

●

●

The KensingtonVenture cannot assume the
riskthat the Jualin developers (ii and when a
project is developed at the Jut#in site) would
share similarmanagement goals and
strategies,as well as production schedules.

The Jualin property development status is
currentlytoo speculativeto evaluate joint
facilitiesalternative in detail in the
KensingtonGold Project EIS.

The Jualh property has not completed
detailed environmentalbaseline work or a
feasibilitystudy necessaryto complete an
EIS for the project.

The two projects are independent, in that
development of either project is not
dependent on the other.

From a cumulative impact and mitigation
standpoint, impacts related to the
disturbance of three drainages, as required
for the Johnson Creek/Slate Creek Lakes
tailingsdisposal option, would result in the
most significantimpacts to Berners Bay
users,as well as significantimpacts on the
Slate Creek Lakes wetlands.

This proposal could create significant
permittingproblems with regard to timing of
the two projects (i.e., Section 404, EPA
NPDES Permits).

Financial assurance and CERCLA liability
considerationsas well as the probable
requirementfor a complex business
arrangement, allowing for joint use and cost
sharing, may make a joint facilities
alternativeextremely difficultto implement.
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While it is not possibleto predict that a takings
under the Ftih Amendment of the United States
Constitutionwould be the resultof joint facilities,
one could result if project owners are forced
into uneconomic commercial arrangements.
Therefore, the issue of takings must also be
considered under any government imposed
joint facilitiesproposal.

Should a definite mine development proposal be
received from the Jualin operator, a subsequent
NEPA analysis evaluatingthis proposalwould
be prepared by the Forest Setvice.

Complete Mine Backfill of Tailings

Complete undergrounddisposal of all tailings is
technically not feasible. 15qmsion of rock once
drilled, blasted, and ground would preclude
complete backfillingof all tailings. In addition,
approximately80 percent of the tailings (the fine
fraction) would not be suitablefor backfill
underground. The Kensingtonore has an
average in-place volume of 12 to 13 cubic feet
per ton, whereas the tailingswould average 18
to 22 cubic feet per ton. There is no means of
compressingtailingsto equal original in-place
rock density, therefore, excess tailingswould
still need to be placed in a location other than
mined-out underground stopes. Tailingsthat
could potentiallybe backfilledat some point in
time during the mining schedule would have to
be slurriedand pumped back to selected
stoping areas underground.

Backfillingraises several other key technical
feasibilityissuesfor consideration. Power
consumptionwould increase due to dewatering
requirements. Water introduced into the mine
would requiretreatment and discharge.
Hydraulicallyplaced tailings backW would need
to be cemented. Large quantitiesof Portland
cement, ground slag, and other additiveswould
need to be transported and stored onsite.

Backfilling of Tailings Under the Existing
Mine Plan

Use of tailings as backfill in the mine was
reviewed. This option would reduce the amount
of tailings disposed in the surfacefacility.
Tailingswould be separated into fine and
coarse fractions. Fine fractions (-200 mesh),
about 80 percent of the total tailings,would

have to be disposed in the surface
impoundment (Knight and Piesold, Ltd., 1991).
The fines are not suitable for underground
disposal as they dewater very slowly. The
remaining40 percent of tailings, the coarse
fraction, could potentially be disposed in the
mined-out areas underground, if mining
methods conducive to paftiai backfillwere
employed for the KensingtonProject. This is
not the case for the long hole, open stoping
method proposed by the Applicant.

Underground mining requiresa certain mine
geometty to make backfillingwith tailings a
practical alternative. Mine geometry is
controlled in large part by ore body geometry.
The geometty of the Kensingtonore body and
mining method are not favorable for backfilling.
The large stopes would be very difficult, if not
impossible,to seal. Mining would proceed from
the top of the ore body downward. After the
first stopes are complete, minerswould be
working beneath them. Thus, only stopes that
can be safely and effectivelysealed could be
backfWd. Based on the current mine plan, only
35 percent of the total stope area would be
availablefor backfilling. Wtih this limitationon
available space, physical characteristicsof the
tailingsand scheduling limitations,it is
estimatedthat only 8 to 12 percent of the total
tailingsvolume could be safely disposed
underground (Knight and Piesold, Ltd., 1991).

Backfillingonly the portion of the ore (flotation
concentrate) treated by the cyanidation process
was examined. This was dropped from further
analysisfor two reasons: 1) the flotation
concentrate tailingswould consist entirely of
fine fractionswhich dewater very slowly causing
stabil”~ concerns; and 2) the flotation
concentrate representsthe pyritic portion (4 to
7 percent) of the tails which could create acid
formation problems with mine drainage if it is
not recombined and buffered by the remaining
tailings (93 to 98 percent).

The reduction in sutface disturbance gained by
this option would be negligible. Backfillingof 8
to 12 percent of total tailingswas considered
insignificantwhen balanced against concerns
for worker safety and technical incompatibil”~
with the mining method. This option was
dropped from further consideration.
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Submarine Tailings Disposal

Originally,the Applicant had proposed this
method of tailings disposal but later abandoned
it after lengthy discussionsand communications
with EPA.

On April 19, 1969, the KensingtonVenture
received a determinationfrom EPA regarding
the applicabilityof New Source Performance
Standards (NSPS) of the C&n Water Act to
submarinetailings disposal. The determination
concluded that “any discharge of process
wastewater in association with mine tailings
is covered by Sukpart J of the Ore Mining
Regulations, which addressed the zero
discharge limitation, and therefore cannot be
permitted under the National Pollutant
Discharge Elimination System (NPDES)
Section 402 progmm?

In determiningthe scope of alternativesto be
considered, emphasis was placed on what is
reasonable, rather than on whether the
Applicant desires or is apable of carryingout a
particularalternative. Reasonable alternatives
include those that are technical and
economically practical or feasible. Conflicts
with local and federal laws do not necessarily
render an alternative unreasonable,although
such conflicts must be considered.

Because the use of submarinetailings disposal
would not be perrnittableunder a NPDES
Permit issued pursuant to the Clean Water Act
(Section 402), this disposal technique was not
the proposed action of the Applicant. However,
submarinedisposal of tailings appears to
representthe only reasonable alternative
method to onshore disposal. Therefore, a
technical discussionis included for thw option.

Submarine disposal of tailingsfrom the
Kensingtonoperation could occur in Lynn
Canal. A proposed systemwould consist of a
tailings inflow pipe from the mill, a mixing
deaeration tank, an outfall pipe, and a seawater
intake pipe with a fish screen and flow
regulating equipment. (See Figure 2-18,
Submarine Tailings Disposai).

The deaeration tank would be constructedwith
its base station below low water level on a
concrete foundation anchored to rock. A

tailings inlet pipe from the millwould be
encased in corrugated steel pipe and covered
with riprapfor protection. A seawater intake
pipe would be fried with a fish screen at its
intake and the outfall pipe anchored by
concrete blocks. Lynn Canal is approximately
6.5 miles wide with a maximum depth of over
950 feet. Discharge would occur at a depth of
approximately460 feet some 2,600 feet
offshore. Tailings mixed with seawater in the
deaeration tank would flow downslope
entrainingseawater as the plume descended.

PlanView

tXschargePoint
-1oo -200 -300 ~

Elevation View

Figure 2-18, Submarine Tailings Disposal

EPA (an EIS cooperating agency) has provided
the following discussionregarding the AJ Mine.
This logic and finding is applicable to submarine
tailingsdeposition at the KensingtonGold
Project.

“Section 306 of the Clean Water Act
provides for the establishment of national
standards of performance for different
categories of new sources. These
standards establish limits to the discharge
of pollutants reflecting the greatest degree
of effluent reduction achievable by the
application of the best available
demonstrated control technology,
including standards permitting no
discharge of pollutants. Accordingly, EPA
promulgated new source performance
standards in 1982 for a subcategory of ore
mining sources under which the AJ mine
project falls (40 CFR 440.104). These
standards specifically prohibit the
discharge of process wastewater,
including any associated pollutants, from
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froth flotation ore mills (the process
proposed for the Kensington Gold Project)
to watera of the United States. These
regulations recognize that “the elimination
of the discharge of pollutants to navigable
waters may result in an increase in
discharges of some pollutants to other
media” (40 CFR 440.104(b)(l)). EPA
considered these impacts and addressed
them in the preamble to the regulation.

The new source performance standards
applicable to the ore mining froth flotation
process were modeled on faciliies which
use conventional tailings ponds for
disposal of mine solid waste and which
serve as holding ponds for recycle,
treatment, or evaporation of the process
weetewater. EPA considered recycle,
through use of tailings ponds, as a
demonstrated technology which meets the
standard of performance requiring a zero
discharge of pollutants. The solid wastes
represented by the tailings from the froth
flotation milling process were the type of
pollutant considered in the promulgation
of these guidelines. The removal of mine
tailings from the waste stream before
recycling of water was an integral part of
EPA’s determination that existing mining
technology could assure the elimination
of pollutants and achieve zero discharge.

EPA conducted a thorough review of this
issue to determine whether or not
flexibility exists within the guidelines and
underlying statute to allow the subject
discharges to marine waters. It was
concluded that, without changes in the
statutory framework established by the
Clean Water Act, these discharges could
not be authorized.”

Although the faot that an alternative requires
legislativeaction does not automaticallyjustify
excluding it from an EIS, an alternativemust
also be reasonable. Approval and use of
submarinetailingsdeposition would require
Congressionalaction to amend the Clean Water
Act. An alternativethat requiresCongressional
action rarely qualifiesfor inclusionin an EIS,
regardlessof the technical reasonablenessof
the alternative. In this case, Congress has

shown increasinglyless tolerance for discharge
of pollutantsinto marine waters.

In a June 1, 1990 letter from EPA the Forest
Sewice, the opposition to consideration of
submarinedisposal of tailings as a reasonable
alternativefor the forthcoming KensingtonDEIS
was addressed in the following:

“We have noted that it is our opinion that
a thorough or meaningful analysis of
submarine tailings disposal as a
‘reasonable alternative’ cannot be
accomplished in the EIS. Although a
limited discussion of submarine tailings
disposal in the EIS is necessary, a
detailed comparison with permittable
upland disposal alternatives would not be
feasible. Consequently, meaningful
conclusions regarding the ‘preferability’ of
submarine tailings disposal could not be
drawn, nor would EPA be prepared to
comment on those conclusions. This
input is provided with our understanding
that the range of ‘reasonable alternatives’
initially identified in the draft scoping
document are proposed and remain
subject to further review at this early state
in the EIS process.”

EPA also states:

“Submarine tailings disposal is not an
available alternative as it is prohibited
under EPA’s applicable National Pollutant
Discharge Elimination Systems (NPDES)
new source performance standards
pursuant to the Clean Water Act. It is
unlikely that meaningful conclusions
regarding the preferability of submarine
tailings disposal (in relation to other
available alternatives) could be drawn in
the DEIS. If this discharge were
permittable, much additional information
would be requested and reviewed by EPA,
and this would need to be reflected in the
EIS.

It is also unlikely that a limited discussion
of submarine tailings disposal in the DEIS
would obviate the need to prepare a
supplemental DEIS if at some future date
the applicable NPDES rules prohibiting
such discharge were changed and a new
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project proposal entailing submarine
tailings disposal were submitted. Such a
rule change, if initiated, would entail a
lengthy rule making process.”

Considerable effortwas spent studyingthe
relative meritsand, conversely,the technicaf,
environmental,poiitfcaf,and legal implicationsof
this technique for tailingsdisposal. As a result,
it was decided that a submarinetaifings
disposal option would not be considered
because the likelihoodof Congress amending
the Clean Water Act to permit such disposal is
remote and speculative.

MARINE DISCHARGE

No Mixing Zone

Many comments on the DEIS concerned
locating a mixing zone in Lynn Canal. The
project is located in a net precipitationarea,
and thus would need a discharge point.
Treatment technology is not able to reduce
wastewater pofiutantconcentrationsto marine
life standards. The remainingoption for
eliminatingthe mixing zone would be to entrain
seawater in the effluentstream. If enough
seawater could be mixed with the effluent,
marine aquatic life standards could be met at
the end of the pipe.

At maximumwastewater flows, minimum
dilution needs would vary from 291 to 88:1.
This means that capacity for mixing between
145,000 and 440,000 gpm of seawater would be
needed. The installationof a seawater pumping
station and mixing plant adequate to handle this
volume is not considered feasible due to the
volumes involved. Large seawater intake and
discharge pipes would be required. Clneor -
more additional generatorswould be required,
and fuel use and disturbancewould increase at
the site. Pollutantsdischargedto Lynn Canal
would not be reduced.

HOUSING AND TRANSPORTATION

Satellite Commun.Ry

A new townsite or satellitecommunitywould
function as a largely self-containedentity with
workers commutingto work daily from their
homes. Ind.widualhouses and apartments

would need to be constructed for workers and
their families. Communityfacilitieswould
include a school, hospitaf, recreation center,
religiousfacilities,town administrationoffices,
pofice and fire stations, super market, and
department stores. It is assumed central sewer
and water and other utilitieswould be provided
to the townsite. Transportationto the townsite
from Juneau or Haines would have to be
provided on a routine basis. The complex
environmental,economic, and infrastructure
requirementsassociated with the construction
and maintenance of a new satellite townsite
make this option unfeasible.

Echo Cove Terminal

Another possible option would be construction
and use of a feny terminal in Echo Cove. The
existing road (the Glacier Highway) could be
extended approximately3 milesto reach deep
water access so that a facility at Echo Cove
could be constructedand used in combination
with a facility in Slate Creek Cove. Employees
could drive to the Echo Cove terminaf, be
transported across Berners Bay by a ferry, and
then be shuttled to the mine by a bus over an
8.5 mile road paraflelto Lynn Canaf.

A parkingarea, floating dock, and trestle at
Echo Cove would be constructed. In addition,
a permanentwave barrierwould be installedto
protect the floating dock. (See Figure 2-79,
Echo Cove Facility).

Figure 2-19, Echo Cove Faciliiy

This option adds to the complexity of the
project and its infrastructure. A new road,
ongoing road maintenance, traffic
considerations,and the requirementfor
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constructionof a second marine terminal in this
area would affect Echo Cove, which is a favorite
recreation site for many Juneau residents.

Comet Beach Terminal and Daily Ferry
Commute

A ferry shuttlefrom Auke Bay to Comet Beach
is at least a 2 hour trip up Lynn Canal. This
waterway is subject to harsh winter stormsfrom
the north and occasional summer stormsfrom
the southeast. Docking of a marineferry at the
existing,unprotected Comet Beach would be
impacted by these storms. Employee
transportationto the site must be reliable,
especiallyduring the winter months.
Therefore, the use of a marineferry systemto
Comet Beach can only be considered if a
breakwater is constructed.

The KensingtonVenture commissioneda study
(PN&D, 1989) to determine the number of days
during the winter when waves in Lynn Canal
might exceed 2 feet, or the limitwhich could
cause dtiiculty with barge landings on Comet
Beach, or mooring to an all weather dock
without a breakwater. This study indicatedthat
reliabledaily water transport setvice could not
be guaranteed to the Comet Beach area without
the constructionof a breakwater.

Originally,the Applicant proposed the use of a
breakwater at Comet Beach to assure
protectionfor marine transportationto the site.
(See Figure 2-20, Cornet Beach Breakwater). A
major concern identifiedduring the scoping
process was that the breakwater at Comet
Beach would bean obstructionto migrating
salmon and the commercial fishingfleet which
commonly fishes near Point Sherman and
Comet Beach. Also, the facilitywould require
significantannual maintenance. The study
indicatedthat such constructionwould be
difficultand not economically feasible. A
floating breakwaterwas also consideredas an
alternativeto a rock breakwater but was
eliminatedas unfeasibledue to winter wave
action in Lynn Canal.

Slate Creek Cove Common Facilities

An access option that has been mentioned
frequently by claim holders at the Jualin project
is locating the terminus of a ferry shuttlesystem

in Slate Cove. Under this scenario there would
be a road from Slate Cove up Johnson Creek
connecting to a tunnel through the tidge that
separates Johnson Creek basin from Sherman
Creek basin. This road could be used for both
the KensingtonProject and the Jualin Project if
it is developed. At present there are
rudimentaryelements of this alternative in place.
The existing system would have to be rebuilt
and greatly expanded to provide the level of
sefvice needed for a full scale project.

Figure 2-20, Cornet Beach Breakwater

The principalattraction of this alternative is that
it would provide permanent all weather access
to both Kensingtonand Jualin. Disadvantages
of this option are that it would impact Berners
Bay and recreation opportunitiesthere. It would
spread the disturbancefrom the Kensington
project into three drainages (Sherman, Slate
and Johnson). And it does not eliminate the
need for a barge landing at Comet to
accommodate major constructiondeliveries.

The EIS recognizesthat this option is attractive ~
in terms of reliabilityand could be used for joint
access if Jualin is developed. But the
disadvantages of this option make it unattractive
for further study at this time.

Air Transport

Float Plane. The abilityto land a float plane
near the project site on Lynn Canal would be
greatly hampered or prohibfiedduring many
days in the winter due to large swells and wave
action. Float planes can land only in relatively
calm seas and would not be a reliable means of
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transportationfor a full time year-round mining
operation. Float planes could not be used to
land at night which would further limitwinter
use. Although some minor use of float planes
may occur to provide periodic transport to the
site, they do not provide the performance
reliabilityneeded for full project service.

Wheeled Fwad-Wing Aircraft. Use of wheeled
aircraftwould requirethe construction,
operation, and maintenance of an airstrip. A
Twin Otter type aircraft, oapable of carrying
approximately20 passengers,would require an
airstrip5,500 feet in length. The topogmphy of
the Kensingtonsite wouJdrequire considerable
cut and fiflconstructionto buifdan airstrip.
Wetfandswould be destroyed during
constructionand additional wildlife habtit
disturbed.

Originally,the Applicant proposed the use of
wheeled aircraft and the constructionof an
airstripas their rxeferred arxmach to employee
trans~rtation. ‘(See Figure ‘2-21, Airstrip- -
Location).

Figure 2-21, Airstrip Location

The Applicant withdrew its proposal for the
airstripbased on overall reliability,capital
constructioncosts for a runway, associated
safety instrumentationwhich would be required
by the Federal AviationAdministrationfor f~ed-
wing aircraft landings, and additional surface
disturbance to wetlands and wildlife hab~at.

Road Transport

There is no existing overland road system to the
proposed operation site from Juneau or other
southeastAlaska communities. The Applicant
considers constructionof a road solely to serve
the Kensingtonoperation for transport of
personnel or suppliesto be prohibmively
expensive and outside the scope of this project
from both environmentaland project
standpoints.

The Alaska Department of Transportation
released a Scoping Repott in March 1990 which
addresses access improvementsto Juneau.
One of the alternativesbeing considered is the
constructionand operation of a road that skirts
Bemers Bay and passes through the Kensington
claim block.

Assumingfunding is made available for the
study, the Alaska Department of Transportation
and Public Facilitieswould prepare an
environmentalimpact statement for this project.

If the alternativewhich transects the Kensington
claim block is selected as the preferred
alternat”wein the Alaska Department of
Transportation EIS, detailed right-of-way
sutveys, additional site-specificenvironmental
studies, engineering studies, final construction
designs, and completion of the construction
could be expected to take many years.
Considerationof a road system from Juneau to
the KensingtonGold Project is independent of
the proposal, and considered outside the scope
analysis.

POWER SUPPLY AND FUEL

Diesel Fuel

The use of diesel fuel to power a turbine
generator was initiallyproposed by the
Applicant. This was later changed in favor of
LPG turbines. Both diesel and LPG fired
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systemscould meet ambient air quality
standards and applicable increments. This is
noted because the operation would be required
to use diesel power plant during construction.
This would be addressed in the State Air Quality
Permit.

Hydropower

Hydropower was considered for power
generation. Low winter flows in the drainages
above the mine site are insufficientfor the
volume required to supply the electric
generating capacity needed for the project (Ott,
1989). Flow maintenancefor fisherieswas also
an important consideration in this evaluation.

This section describes the project alternatives
which have been assembled from potentially
feasible component options. These alternatives
would be discussed and analyzed in greater
detail in Chapter 4, Environments/
Consequences. The components that are the
same,for all alternatives,except the No Action
Alternativeare

●

●

●

●

●

●

●

●

●

●

Mine Area
Mining Method
Operating Schedule
Ore Processing (except grinding)
Power Supply and Fuel Storage (except
location)
Water Supply
Solid Waste Disposal
Sewage Disposal
Surface Water Control,’Except for Permanent
Facilities
Vegetation Clearing and Disposal

Table 2-5, Operational Components and
AlternativesAna/ysis, outlinesthose operational
components and/or options evaluated and
combined to form full project alternatives. In
summary, the components that vary among the
action alternativesincludethe following:

● Waste Rock Disposal: All alternativesare
the same except for AlternativeD

Table 2-5, Operational Components and
. . .. . . .. .. . . . . “.-. ,-,-

JART1- OpsratfonalComponentsConsideredfor
)atailedStudy

~ MiningMethods- Long hole, open stoping
underground mining

I WasteRockDisposal- Temporary stockpilingfor
constructionuses, permanent disposal

I Crushing - Undergroundcrushing

~ Grinding - Surface and undergroundgrinding

~ Ffotstion - Surface flotation

I Cyankiation- Surfacetank cysnidationand
carbon adsorption

I ProcessingOreand Concentrate- Processingat
the sits

~ Refining - Onsite, shipment via. helicopter

D Wastewater Treatment - Alkalinechlorination,
hydrogen peroxide, enhanced settling,effluent
filtrationend chemical precipitationfollowed by
clarification

~ Tailings Disposal - Sherman Creek (conventional
dam, dry tailings disposal); Sweeny Creek
(conventionaldam)

~ Housing - Onsite employee workcamp (Sherman
Creek); no on-site housing

~ Transportation - Helicoptersfrom Juneau airport,
heiimpters from Yankee/Bridge Cove, daily ferry
acrossBernersBay

D Water Supply - Surface and groundwater

● Fuel Storage- Aboveground LPG and diesel
(temporaryduring construction)

● lsmdffll- Incinerationand barging

● SewageDisposal- Package treatment plant
(dischargetreated sewage effluent via nearshore
and deepwater options)

. Rock Quarry - Alternatesitesfor various
alternatives
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Table 2-5, Operational Components and
AlternativesAna/vsk (cent’d). . ,

PART 2- Operational Components Eliminated from
Detailed Consideration

. Mining Methods - Cutand fill mining open pit
mining

● Crushing - Surface crushing

● Flotation - Underground flotation

● Cyanidation - Underground cyanidation; heap
leaching; vat leaching

● Waatawatar Treatment - S02 M and unproven
cyanide deatruti”on processes. Several unproven
metals removal processes

● Processing Ore and Concentrate - off-site
processing; off-site cyanidatio~ off-site smelting

● Tailings Disposal - Slate Creek IAreq
Independence La@ joint facilities options at Slate
Creek Mreq submarine tailings disposal;
complete mine backfil~ partial backtlll

● Housing - Dailycommute by ferry (Auk Bay to
Slate Creek Cove); Satellite community

● power Supply- hydropower

● Tailings Disposal: AlternativesB, C, and F
are the same; AlternativesD and”E are
different

. Wastewater Treatment: AlternativesC and D
are the samq Altemat”wesB, E, and F are
different

. Outfall Location: All altemat-weare the same
except for AlternativeF

● Diversions AlternativesB, C, and F would
have the same diversionlocations but
different constructionmethods. Alternatives
D and E would be different

● Employee Transportation: All alternatives
are the same except for AlternativesC and D

. Supply Transpott Ail alternativesare the
same except for AlternativeC

. Employee Housing: All alternat”wesare the
same except for alternat”weC

. Rock Quarry/Borrow Area: Ail alternatives
are different

. Site Reclamation: All alternativeshave the
same goals

. Generator location: All alternativesare the
same except for AlternativeD

The No Action Alternativeand the action
alternativesare summarized in the following
sections.

2-46



Kensington Gold Project FINAL 13VVIRONA4EJVTAL/MPACT STATEMENT Chapter 2

This alternativewould serve as bas~lne for
estimatirmthe effects of other options (4o CFR
1502.14). Under this alternative,permitswould
not be granted, and approval for the operation
would be denied. This alternativecould
constitute a taking of private property under the
Ffih Amendment to the U.S. constitution.

NEPA requiresthat a No Action Alternativebe
considered in all environmentaldocuments. In
this instance, the No Action Alternativewould
preclude the proposed KensingtonVenture
mining and millingactivitieson National Forest
Svstem lands.–, ---

,

As a result of the No Action Alternative,any
facilitiesand/or operations such as the
underground mine, the mill, and the tailings
impoundment as proposed by the Kensington
Venture on National Forest lands would not be
developed. Explorationactivitiescould continue
under previous Forest Service approvals and
EnvironmentalAssessments. Since the
KensingtonVenture has patented mining claims,
they would retain certain rights. The patented
claims are priiate prope~ and would not revert
to Forest Sewice administration.

xploration Access
amp Road

(

North

*

135s

T36S

Lynn
Canal
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This alternativerepresentsthe construction,
operation, and reclamation of a mining and
millingfacility as proposed by the Applicant. All
disturbancewould be confined to the Sherman
Creek drainage.

AlternativeB would consist of an underground
mine, an ore processingfacility, an office and
maintenance complex an onsite employee
camp, helipott/heIipads, a Comet Beach marine
terminal, and ancillaryfacilitiessuch as an
access road between the marineterminal and
the mine, a fuel storage area, and an explosives
magazine.

ore per day. Ore would be mined by the
underground extraction technique of long hole,
open stoping. The mine would be accessed by
an adit approximately 1 mile in length. An
estimated 400 tons of underground
development waste rock per day would be
hauled to the surface using small diesel
powered trucks. This waste material would be
used to construct a cross valley tailings pond
embankment in Sherman Creek, road base, and
facilityfoundations.

An estimated 340 people would be employed at
the project during full production. An employee
housing camp would be constructed onsite.
Tentative work schedules would require at least
half of the full complement of work personnel to
be onsite at any one time.

Employeeswould be transported to the project
site by helicopter. Supplies and fuel would be

Duringfull production, the KensingtonGold
transported by barge to a marine terminal at

Mine would process approximately4,000 tons of
Comet Beach.

Ophir Creek= Temporary Waste
Dwersion

U
Rock Storage

Concrete Channel, :<

s

LPG Fuel StorageJ
Employee Camp \\ I

North
A Scale

Heliport ~
Sherman Creek Diversion J

f-r o~ 1500 Ft. Water Supply J
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Conventionalmillingtechniques within enclosed
structureson the sutface would be utilized.
Coarse ore would be stockpiled adjacent to the
mill facilitiesin an enclosed structure. Initially,
the ore would pass through a flotation circuit
where the gdd bearing mineralswould be
separated from barren rock. Gdd would be
recoveredfrom the flotation concentrate
(representing4 to 7 percent of the ore) by
standard tank cyanidation methods to produce
gold bullion. Tailings (rock materialfrom which
gold has been extracted) would be treated to
destroy cyanide and pumped to the tailings
pond. Water used in the process would be
recycled. Ophir Creek would be divetted
around the tailings impoundment in an open,
concrete Ihwd channel. Sherman Creek would
be diverted through a culvert.

ALTERNATIVE B COMPONENTS

Wa8ta Rock

Grlndlng

Tailinga Oispoaal

Dfvarslons

Mill Waatawabr
Treatment

Ezcess Water
Oisposal

Employee
Tranaportsthr

supply
Transportstfon

Power supply

Employee
Housing

Rock
Quarry/Borrow

Area

400 tons of rookpar day for use in
tailings embankment and road
oonatruotion. Temporary stockpile
near lower poital

SAG mill and ball mill on surface

Crossvalley (cantsrlina)dam in
Sherman Creek

Oiversionof Sherman and Ophir
creeks

Alkalinechlorinationand tailings
pond saffling

Disohargethrough marine outfall
to mixing zone northof Point
Sherman

Helicopter from the Juneau sirport

Tug/barge to Comet Saach, no
breakwater

LPG turbines at mill -2 needed

Onsite osmp

Material extractedfrom within
tailings wmfinement. Other sites
developad in needed

The Kensingtonoperation has a projected Me of
approximately 16 years. Constructionactivities
would take approximately2 yea% gold
productionwould occur for the next 12 years
decommissioningand reclamationwould occur
during the last 2 years.

The marine outfall is located north of Point
Sherman. The pipe would be buried through
the tidal zone to a depth that would avoid wave
damage. From there the pipe would be laid on
the bottom to a diffuser location. Diffuser
design would vary with depth.
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access road would be requiredfrom the mine
site to Slate Creek Cove, where the marine
terminal would be located.

This alternative representsthe construction, The road would parallel Lynn Canal and affect

operation, and reclamation of a mining and approximately 105 acres. The entire alignment

millingfacilii with long-term access to the site traverseswetlands. Construction materialfor

for employees and suppliesfrom a marine the road would be mined from S.Wquarries. The

tennhal facilii at Slate Creek Cove in Bemers 250 person housing camp would not be

Bay. Disturbancewould be concentrated in the required, however, smaller onsite facilitieswould

Sherman Creek drainage, but an 8.5 mile long be maintainedto provide food service to
employees, housingfor constructionworkers,
and emergency housing should weather

a

Power Transmission Line
Access Road

—LPG Storage
‘Receiving Laydown Area

Diesel Storage

Scale Explosives Storage
Marine Terminal

‘%
North

o~ 1500 Ft.

/
o

Backup Diesel Generators ‘Heliport
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preclude daily transport of employees. The Ophir Creek diversionwould be in a riprap
Employees (approximately170) would be lined channel around the tailings impoundment.
transported daily by ferry from Juneau to the Otherwise,tailings disposal would be as
Slate Creek Cove terminal site and bused to the desccibedunder Alternative B.
mine.

The marine outfallwould be located north of
All supplies, except LPG, would be trucked from Point Sherman as described for AlternativeB.
the marine terminal to the mine site. LPG would
be piped to the power plant via a buried
pipeline constructed along the access road.

The marine terminal to be located at Slate
Creek Cove would involveconstructionof a
combined breakwaterand dock/barge landing
facility. The facilitywould include dolphin
anchors and a transfer ramp and bridge for off-
loading fuel and supplies. Ths would provide
high reliab~i for both barge setvice and the
high speed ferry used to transport the
workforce.

ALTERNATIVE C COMPONENTS

Mining

WaataRook

Grinding

Tailings Disposal

Diversions

MM Wastewater
Treatment

Excess Water
Disposal

Employee
Transportation

supply
Transportation

Power supply

Employee
Housing

Rock
Quarry/Borrow

Araa

Undergroundby Long Hole Open
$toping

4M tons of rookper day for use in
tailings embankment and road
construction. Temporary stockpile
near lower portal

SAGmill and ball mill on surfaoa

Crossvalley (centerline)dam in
Sherman Creek

Diversionof Sherman and Ophir

oreaks

Alkelhw
chlorination/dechlorinationand
enhanced tailings pond settling

Oischargethrough marine outfall
to mixing zone noith of Point
Sherman

Fer~ to Slate Creek Cove

Slate Creek Cove facility

LPG turbinesat mill -2 needed

Onsite oamp for emergenoy use
only

Withintailings confinement,
severalalong road
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would be constructed in an underground
excavation. Diierted flows in the %eeny Creek
drainage would be returned to Sweeny Creek
beiow the dam via a riprap lined channel rather
than a concrete lined channel as the Appiicant
has proposed for Aitemative B. Employees
would travel to the site via helicopters. The
heiiportwould be located on Glacier Highway
between Yankee and Bridget Coves.

Cree~. In ‘addtiion,the ore grinding circuit

permanent Waste Rock Stockpile (1,750,000 Tons) 1

f
Fuel Transfer Station vLower Portal

@ 800 Ft.

/[

Existing Camp
Marine
Outfall ~ ~He’ipOfi Sedimentation Pond ~

s

.-

Sweeny
Tailings

= 150GKwuarry

Diversion Ditch

Creek
Pond North

o

Scale
I

o 1500 FI

2-52



Kensington Gold Project FINk ENVIRONMENTALIMPACT STATEMENT Chapter 2

Sweeny Creek flows from the southeastto the
northwestand discharges into a bay of Lynn
Canal about 3,200 feet south of Comet Beach.
The creek is in a steep-sided narrowvalley. The
topography lends itselfto a large potential
capacity, and the site has a nearby rock source
for dam construction. An estimated 3.12 million
cubic yards would be requiredto constructthe
final tailings embankment

The tailings dam at this site would be
approximately 370 feet high. The dnch required
to dwert Sweeny Creek is estimated at 15,400
feet.

Constructinga tailings impoundmentat this site
would result in disturbance in two drainages.
The site provides storage potential for more
than 20 milliontons and is located relatively
close to the mine site. A 2 mile shy pipeline
and road would be required for this option.

ALTERNATiVE D COMPONENTS

WasteRook

Grinding

Tailings
Di$poeai

Diversion

Miii Waetewater
Treatment

Exoass Water
Disposal

Employee
Transportation

Suppiy
Transportation

Power Suppiy

Empioyee
Housing

Rook
Quarry/Sorrow

Area

Road oonstruotionand permanent
stockpilenear lower portal

SAG miii and ball miii
underground

Croeevaliey (centerline)dam in
Sweeny Creek

Oiversionof Sweeny Creek

Alkaline
chlorination/deohionnationand
enharroedtailings pond settling

Diechsrgethrough marine outfall
to mixing zone,r@jl:Of i?Oitlt.

Sherman

Helicopterfrom Yankee/Bridget
Cove

Tug/barge to Comet Seach no
breakwater

LPG turbines near Comet Beach-
2 needed

Onsite osmp

Quarry near tailings dam

All tailings starter dam constructionmaterials
would come from quaties near the dam site.
Waste rock would be hauled 2 milesfrom the
lower portal to the dam for subsequent raises.
Dam raiseswould not use all the waste rock so
a permanent stockpile of about 612,000 cubic
yards of waste would be needed near the lower
portal.

Underground excavationswould be used to
accommodate the ore grinding circuits. The
fine ore storage, SAG milland ball mill would be
housed underground. Several conveyors,
transfer chutes, pumps, pipelinesand other
matetial handling apparatus would also be
undergroundto complete the grinding circuit. A
slurrypipeline would transfer ore to the
recovery circuits on the surface.

The generator facilitywould be located about
500 feet east of the heliportas opposed to
being adjacent to the facilitiesas proposed by
the Applicant for AlternativeB.
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AlternativeE is similarto AlternativeB except
that the tailingswould be dewatered prior to
disposal. DeWateringwould be petiormed by
usingfilter presses and thermal dryers to reduce
the moisture content to a maximum of 14
percent.

Dewatered tailingswould be hauled dkectiy to
the disposal site or placed temporarily in a
storage buildjng during inclementweather. The
dewatered tailings are very moisturesensitiie.
During periods when precip.tition reaches or
exceeds 0.25 inches, the tailingswould have to
be placed in covered storage.

Two potent.kl disposal sites have been
identified. Sie A is located on the valley slope
on the north side of Sherman Creek. Sie B is

located on the moderate slopes adjacent to
Lynn Canal, between Sherman Creek and
Sweeny Creek. The overall area of disturbance
would be approximately 170 acres for site A and
approxhnateiy 154 acres for site B.

The conceptual constructiondesign is identical
for each site and indudes

. An initialcontainment berm at the toe of the
structure constructed using waste rock and
borrow material

● A till liner constructed with an overlying
drainage blanket

● A decant system to control surface runoff
from the structures

● A d~ersion dnch above the structureto
route runoffaround the structure

● A sediment pond to collect all flows from
the decant, drainage blanket and toe
perimeterdfich

. Interior haul roads constructed of waste
rock at 75 to 100 foot intemls

● A waste rock buttress up the face of the
structure

rFuel Transfer Station Interim Dry Tailings Storage
~Existing Camp 7

I
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ALTERNATIVE E COMPONENTS

Waste Rock

Grinding

Tailings Disposal

Diversions

Miil Waatswatar
Treatment

Exosss Water
Disposal

Empioyaa
Trans@rtation

Suppiy
Transportation

Power Suppiy

Employee
Housing

Rock
Quarry/Borrow

&es

400 tons of rock per day for use in
W“iingsembankment and road
oonatruotion. Temporary stockpile
near iower portal

SAG miil and ball miil on surfaos

Dry disposal - site A or site B

Upland flow diverted around
tailings

Hydrogen peroxide and settling
ponds

Dischargethough marine outfali to
mixing zone north of Point
Sherman

Helicopterfrom Juneau Airport

Tug/barge to Comet Beach, no
breakwater

LPG turbines at miii -3 needed

Onsite camp

Quarry near facilitiesarea in
Sherman Creek drainage

I
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AlternativeF is similarto AlternativeB with two
important exceptions; the marine discharge line
is routed to an aHgnmentsouth of Point
Sherman and there is additional wastewater
treatment.

The discharge line is routed along the alignment
originallyproposed by the KensingtonVenture
from the Sherman Creek tailings impoundment
to a point above tidewater. Above tidewater the
line turns south and followsthe beach to a point
south of the neck of Point Sherman. Once
south of Point Sherman the line follows a
natural bathymetric low to the discharge point.
The line would be located above the mean high
tide line except where it heads seaward.

Three options for wastewater treatment are

use alkaline chlorinationfor cyanide removal
followed by dechlorination. Removal of metals
and solids in the tailings pond would be
enhanced through flocculation,water
management, and baffiing of the pond.

Option 2 would incorporate the components of
Option 1 and would add filtrationof the tailings
pond effluent prior to discharge to Lynn Canal.
Filtrationwould remove all particuiatesdown to
about 25 microns. A simplifiedflow diagram is
provided with the site layout map.

Option 3 would dewater the leach tailings prior
to cyanide destruction using hydrogen peroxide.
Leach tailingswastewater would be treated
using chemical precipitationand settJingto
remove metals from this stream. The treated
wastewater would be recombined with flotation
circuittailings and routed to the tailings pond.
flocculation, water management, and baffling
would be used in the tailings pond. A simplified
flow dmgram is provided with the site layout

considered for this alternative. Option 1 would map.

Scale
o 1500 Ft.
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ALTERNATIVE F COMPONENTS

WasteRook

Grinding

Tailinga Oispoaal

Diversions

Mill Wastawatar

Exoess water
Disposal

Employee
Transportation

supply
Transportation

Powar supply

Sawage
Disposal

Employee
Housing

Rook
Quarry/Borrow

Area

400 tons of rookpar day for use in
tailings embankment and road
oonstruotion.Temporaryatockpiie
near lower portal

SAGmill and ball mill on aurfaoa

Croaavalley (centerline)dam in
Sherman Creek

Diversionof Sherman and Ophir
creeks

Three option%Alkaline
chlorination,enhanced aeffling,
effluent filtration,and hydrogen
peroxidewith ohemioal
preoipitstionof Ieaoh oirouittails

Dischargethough marine outfall to
mixing zone southof Point
Shsrman

Helicopterfrom Juneau Airport

Tug/barge to Comet Beaoh,no
breakwater

LPG turbinesat mill -2 needed

Onaite package treatment plant

OnsiteOamp

Ousrry near facilitiesarea in
Sherman Creek drainage
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This section describes measures and
techniques that lessen or eliminate impacts for
ail of the proposed alternatives. It includesa
discussionof management requirementsthat
would be employed by the KensingtonVenture,
assumingthat one of the action alternatives
were se&ted. In addition to the reclamation
and mitigationmeasures described below, there
are environmentalrequirementsassociated with
various permits, licenses and approvals
necessaryfor the project. The management,
mitigation,and monitoringconstraintsdescribed
here are included in assessing project impacts.

Environmentalmanagement and mitigation
measuresare designed to ensure that
environmentalimpacts are minimizedduring the
constructionand operation of the Kensington
Gold Project The activitieswould also be
designed such that the site would be reclaimed
to a productive use following dosure and
decommissioning. Implementation of these
measureswould enhance the project’s abilii to
operate in an environmentallysound manner.

The purpose of the monitoringprogram is to
collect data to verify projected impacts, evaluate
mitigationmeasures, and assess the
effectivenessof reclamationefforts. The results
of the monitoringand mitigation programs
would be reviewed by the regulatory agencies
and the KensingtonVenture. If environmental
changes vary significantlyfrom those predicted,
additional remedial measures may be
implementedto reduce or eliminate project
related effects.

This NEPA documentation must describe the
effects of the proposed alternativeson the
environment. For the action alternatives,that
description is dependent, in part, on the
management, mitigation,and monitoring
programs proposed for the project. If the No
Action Alternative is selected, management,
mitigation,and monitoringoutlined here would
not be required. Instead, the reclamation plan
approved by the Forest Service for project
explorationwould be implemented. If an action

alternative is selected, the KensingtonVenture
must acquire the permits summarized in
Chapter 1 prior to initiatingproject construction
and operation. These permits would contain
additional specific management mitigation,and
monitoringprescriptionsfor the project, in
addition to those issued in the Record of
Decision (ROD). Enforcement of these
measureswould then be the responsibiiii of
the agencies issuingthe permits. The most
comprehend.Ne,although not all encompassing,
permit required for the Kensington Project is the
Forest Sewice approval of the final Plan of
Operations.

The Forest Service land stewardshippolicy is to
protect and maintain soil and water resources,
and related beneficial uses. Forest Service
management is responsive to the environmental
intent and directives contained in the C&n
Water Act. Site specific mitigation measures
called Best Management Practices (BMP) would
be incorporated into the KensingtonProject
Plan of Operations for control of non-point
source water pollution. The Alaska Region Soil
and Water Conservation Handbook FSH
2509.22-91-1, section 17.3 would be the
framework used to develop site specific BMPs
for the KensingtonProject.

ISSUES AND MITIGATIONMEASURES
COMMON TO ALL ACTION ALTERNATIVES

The KensingtonVenture would develop a Plan
of Operations which contains a reclamationplan
to include major mitigationfeatures whwh
facilitate pollution prevention, minimize erosion,
and promote concurrent rehabilitationof
disturbed areas not required in operation of the
mine and mill.

~ . .
The Applicant Proposal contains an extensive
listingof management and mitigation practices
that would be applied to the KensingtonProject.
Following is a summary of measuresthat would
form the framework for development of detailed
mitigationmeasures as pat of the Plan of
Operations regardless of the action alternative
selected. The measures are directed at
protecting specific environmentalresources.
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Land Use Issues

. Loss or disruptionof wiidiife habtits

. Reclamationto impiement LUD ii pianning
objectives

● Financial assurancefor pianned reclamation
activities

Lend Use Mitigation

● Minimizevegetation ciearing by iimiting
surface disturbanceto those areas
absolutely necessaryto conduct mining
operations and monitoring impacts on an
ongoing basis

● Impiement Forest Service approved BMPs
for sediment control

Water Quantity and Quality Issues

. Minimumflow rates in streams
● Water quaiity impacts from increases in

sediment ioad
● Water quaiity impacts from increases in

sediment ioads
. Water quaiity contamination by miiling

reagents, fuels, or other chemicals
. Water quality contamination by sanitary

wastes

Water Quantity and Quality Mitigation

Mitigation measureswhich maintain or improve
water quaiity are referredto as BMPs.

The Plan of Operations wiii inciude additional
detaii on BMPs, as required by the NPDES
Permit, and on site specific BMPs for non-point
runoff. The framework used to deveiop site
specific non-point BMPs is the USFS R-1O Soii
and Water ConservationHandbook FSH
2509.22-91-1. BMPs referenced below are from
this source.

Project Planning and Design. Soil, water, and
riparianresource considerationshave been
incorporatedinto pianning and design of the
miiiand mine site through the EiS process
(BMP 17.1, 17.3, 12.6, 14.2).

Protection of Surface Waters from Miil
Wastes. Runofffrom the mine, from the mili
site, and mili effluentwili not be discharged to
freshwaterstreams (BMP 17.3).

A seepage pond wiii be constructed beiow the
taiiings impoundment to coiiect and return
seepage (BMP 17.3)

Protect outfaii pipe from damage by rockfaliand
landslidesin high-riskareas between
impoundment and marine outfail.

Dwert ground water inflow to the taiiings pond
to the extent possible.

Construction Sediment Control. Stream flows
wiii be diverted around the impoundment site
during construction of the impoundment (BMP
14.15).

Stream bank stabiiitywiii be controlled by sizing
of stream diversions,and iining of spiilways
(BMP 12.7).

Bridge and cuivert installationwiii be conducted
using methods to minimizessediment to
streams (BMP 14.17).

Borrow pits and quarrieswiii be deveiopecfwith
methods that minimize sedimentation (BMP
14.18).

Ground disturbancewiii be conducted in
weather which minimizessedimentationto
streams (BMP 14.6).

Operations Sediment Control. An erosion
controi pian for the roads wiii be inciudsciin the
Pian of Operations (BMP 14.15). At a minimum
this pian wiii address the foliowing measures:

Stabilizationof the surfaces of travei areas with
practices such as gravelingor paving (BMP
14.21, 14.22, and 14.25)

Controi of eroding material by sediment
collectiontraps or directing flow into a tailings
pond

Stabilizationof disturbed areas with mulch,
revegetation, or other simiiarmethods in a
timeiy manner (BMP 12.17, 14.11)

Roads wili be maintained in a manner which
minimizesrutting,faiiures, sidecasting,and
blockage of drainage facilities(BMP 14.9, 14.20)
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Removal of snow from roads to minimize
sedimentationfrom embankments (BMP 14.23)

Oil Pollution Prevention. Runofffrom fuel
storage tanks will be bermed. This water and
mine runoffwill be run through an oil/wster
separator (BMP 12.8).

Barge and fuel oflioading procedureswill be
managed according to an SPCC plan (BMP
12.9).

Sanitary and Solid Waste. Effluentfrom
sanitaryfaciiiiieswill be treated with secondary
treatment plant and discharged in accordance
with an NPDES Permit.

Solid waste will be managed in accordance with
the State Solid Waste Permit (BMP 12.16).

Water Intake. During low flows in Sherman
Creek, domestic and millwater supply system
will use mine and ground water to maintain
required instreamflow levels in Sherman Creek.

Hazardous or Toxic Waste Prevention. As
required by the NPDES Permit, a BMP plan
shall be establishedto prevent or mitigatetoxic
pollutantsor hazardous substancesfrom
damaging the aquatic environment. This
program may include requirementsfor the
SPCC plans by reference.

Fish and Wildlife Issues

●

●

●

●

●

●

●

Stream habtit loss
Stream hab~t degradation
Concern for chemical spillsor catastrophic
tailingsdam failure
Terrestrialhab~t disruptionfoc
- mountain goat
- black bear
- bald eagle
Bioaccumulationof toxic substances
Impact on commercial fisheries
Noise impacts on mountain goats and black
bears

Fish and Wildlife Mitigation

● Water Qual”kyand Quantity Mitigationwould
address impacts to stream habtit (see
preceding section)

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Implement an employee education program
in wildlife management
Prohibfiemployees from hunting, trapping
and harassingwildlife in the project area
Implement a disciplinaryprogram for
employees violatingfish and game
regulations
Constructfencing around hazardous areas
as needed
Establishbuffer zones around bald eagle
nests in consultationwith USFWS
Implement an SPCC Plan
Restore mountain goat herd (by
reintroductionafter mine cJosure)if all
mountain goats are displaced or die as a
result of mine operations
Implement a bear and garbage
management plan in coordination with
ADF&G
Utilize helicopter flight paths that would
avoid bald eagle nest sites and mountain
goat habitat when weather and safety
conditions permit
Develop flight guidelinesfor helicopter use
near sensitiie mountain goat habiat
Time heavy constructionin mountain goat
habiit to coincide with non-criticaltimes for
mountain goats
Implement nest season timing restrictions
for helicopter use and blasting near bald
eagle next sites
Establishrevegetationtest plots to evaluate
the most effectivemeans of reclaiming
wildlife hab~t after project closure
Develop Iongterm revegetation measures to
improvewildlife habflat such as thinning of
second-growthforest in reclaimed areas
Insulate power plant building and orient
turbine air inletsand cooling towers on west
side of buildingto minimize noise impacts
to mountain goat habitat.

Recreation$ Visibility, and Public Access
Issues

. Increased traffic in Berners Bay

. Increased noise and visual impacts in
BernersBay

● Visual impacts in Lynn Canal
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Recreation, Visibilii and Pubiic Access
Mitigation

● Protect public access except in the
immediate project area

. Leave as many trees as possiblestanding in
place to absorb noise and providevisual
screening

. Use of earth tones on building exteriors
● Revegetate the external tailings slopes as

soon as practicable
● Direct exterior lighting inward,where

possible, to reduce glare and visual impacts

Air Quaiity issues

● Fugitiie dust and gaseous emissions

Air Quality Mitigation

. Utilize water sprays and bag houses on
crushing and screeningfacilitiesas
appropriate

. Conduct watering of roads or dewaterecf
tailings structureas needed

Socioeconomic Issues

● Population increases
● Impacts on housing
● impacts on services
● impacts on Iifestyies,inciudingsubsistence
● Shutdown effects

Socioeconomic Mitigation

. Provide employment informationto C@ and
Borough of Juneau and City of Haines

● Maximize local hiring,as practicable
● Sponsor miningvocational training at

Universityof Aiaska Southeast

Monitoring MEASURES COMMON TO ALL
ACTiON ALTERNATiVES

Monitoringwould determine the effects of the
project and the efficacy of mitigationmeasures.
It would provide valuable input to regulatory
agencies about project performance. And the
informationgained in monitoringwould be used
as the basis for designing additional mitigation,
if needed.

Water Monitoring Objectives

Monitoringwiil be conducted to ensure that
mitigationmeasuresdescribed in the EIS are
implemented,and to evaluate their effectiveness
in meeting the NPDES Permit for marine
discharges, and in maintainingthe water qualii
in other waters. Additional monitoringwiil
validate the assumptionsand predictions of the
EiS, and to collect additional data needed for
design of specific reclamationfeatures. Specific
objectivesare:

●

●

●

●

●

●

●

●

Determinewhether instream flows are
adequately maintained.
Determine if surface runoff from tailings and
waste rock storage facilities,or seepage
below tailings impoundment is affecting
sufface or ground water quaiity in the
project area.
Determine if accidental spiiis of petroleum
products or hazardous materiaisaffect
ground or sufface water quality.
Determine if non-point sediment sources
associated with constructionor
maintenanceactivitiesaffect surface water
qualii and to evaluate the effectivenessof
BMPs in controllingerosion sources and
downstream sedimentation.
Monitor stream channel stabiiii, particulatiy
in areas associated with channei diversions,
and tailings impoundment.
Determine if reclamation measures such as
revegetationof tailings;waste rock piies; or
overburden storage are effective, both in the
short term and long-term, in controlling
erosion, restoringnatural watershed
conditionsand stream flow regimes.
Evaluatechanges or trends in water quality
data gathered at sampling sites in affected
areas.
Maintain integrityof outfall pipe

Aquatic Resources Monitoring Objectives

● Ensurethat efifuentdischarge into marine
environmenthas no negative effect on
marine organisms.

● Determine effects of mine constructionand
operation on freshwater aquatic habtiats.

. Determine effects of mine constructionand
operation on salmonidfish use of affected
freshwaterstreams.
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Wildlife Monitoring Objectives

●

●

●

●

●

Determine black bear and mountain goat
movement and IlabWt use patterns in
relationto miningactivities. (bear and goat
telemetry - ADF&G, behavioral/time budget
observation- USFS)
Determine if bioaccumulationis occurring in
terrestrialmammals [mink tissue
sampling/toxicology - ADF&G)
Determine eagle response to mining/aircraft
activii (USFS and USFWS monitoring)
Track sea lion responseto aircraft activii
associated with the mining project (USFS
and NMFS monitoring)
Determine noise levels of various activities
(noise level monitoring- USFS)

llmber Monitoring Objectives

Assure compliance with terms of timber sale.

visual Quality Monitoring Objectives

Monitoringwill be conducted to determine the
extent to which the project contrasts with the
surroundingcharacteristiclandscape which is
managed for its wildland character.

Geotechnical Monitoring Objectives

● Assurethat tailings structure is constructed
according to design.

● Assurethat tailings structure is maintained
in a stable condition over the short and long
term.

● Assure that waste rock storage areas are
stable over the short and long term.

● Assurethat stream diversionchannel and
spillwayare maintained in a stable
condition.

Detailed Monitoring Plans

Specific, detailed monitoringplans would be
developed that must be in place prior to project
approval. The plans would address the above
monitoringobjectivesand include the measures
listed on Tab/e 2-6, Kensington Monitoring
Plan.

Water quality is arguably the single most
sensitiie issue surroundingthe project.
Detailed water monitoringplans would be
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developed and implemented as part of the
NPDES Permit and the Plan of Operations. The
following proposed structure illustratesthe level
of detail expected in this and other plans.

. Purpose and Monitoring Objectives

. Network Design
- Station location
- Parameter selection
- Sampling frequency
- Sampling duration
- Sample collection and preservation

techniques
. Laboratory Procedures

- Analysistechniques
- Quality control and assurance

procedures
- Data recording standards

. Data Handling
- Data screening and verification
- Database maintenance
- Data reporting and distribution

. Data AnalysisNeeds
- Summary statistics
- Water qual.Ryindices
- Trend analysis
- Quality control interpretation

. Monitoring Evaluation
- Establishevaluation criteria (State water

quality standards, NPDES requirements)
that would invoke implementationof
additional mitigationmeasures

- Providefeedback for review and, if
necessary, modificationof the
monitoringnetwork design

RECLAMATION COMMON TO ALL ACTION
ALTERNATIVES

The purpose of reclamation is to return the
disturbed areas to a stabilized and productive
conditionfollowing mining and millingactivities
and protect long-term land and water resources
in the area. Forest Service reclamation policy is
to ensure prompt reclamation of lands to
productive uses consistentwith land
management policies. An approved reclamation
plan must be part of the final Plan of Operations
approved by the Forest Setvice. The plan
would describe in detail measuresto reduce
long term impacts and return the land to a
productive state. It would conform to the
Alaska ReclamationAct and subsequent
regulations.
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Resource/Item to Frequency of Threshold of
Measure How

Responsible

Measurement Variability Action to be Taken Authority Staff

Water

Inspect
implementation of
design and mitigation No discharge of

measures outlined in effluent to receiving

the Plan of Operability of waters until

Effluent treatment Operations, the EIS, measures at all measures are

measures and the SPCC Plan Ongoing times implemented RoD/sPcc W with FS review

Implementation of
Best Management
Practices (BMPs) to
control non-point
pollution from
sediment, petroleum
products, and Review of site During const. -
hazardous or toxic specific BMP plans ongoing Evidence that BMPs

wastes during and inspection of the are not correotly Require additional or

construction and implementation of During oper, - designed and improved pollution ROD/flan of

operation these plans monthly implemented control measures Operations FS

Notify as required by
NPDES Permit and
Plan of Operations.
The operating
company will
implement additional
measures to correct

Effluent compliance Methods according to Frequency according Thresholds at the parameter which

with NPDES Permit NPDES Permit to NPDES Permit NPDES criteria is out of compliance EPA Kv

Determine why
variation Lsoocurring,

Cyanide, chlorine, When values and if it has
and pH levels in the Monitor effluent as it exceed levels additional ROD/Plan of

mill discharge leaves the mill Ongoing predicted in the EIS unpredicted effects Operations W with FS Review
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Resource/Item to Frequenoy of Threshold of Responsible
Measure How Measurement Variability AcMonto be Taken Authority Staff

Water cent’d

During const, - coileot
Colleot data on data in accordance
relevant water quality with rate of
parameters from sites oonstruotion
located above and Evidence that non-
beiow sites being During oper, - varying point poilution

Effectiveness of developed, Sampling from weekly to control measures
BMPs in controlling sites wiil differ quarterly depending are not oorrectly
non-point poiiution between construction on the cite, and the installed, or Require additional or
during construction and operational year after operationally improved pollution
and operation phases

ROD/Plan of
oonetruction maintained controi measures Operations W with W review

Effectiveness of
impoundment and
seepage control
structures in Sample groundwater, Flow quantities
maintaining or seepage pond and exceeding the
improving the water stream below amounts predicted
quality in fish- impoundment, in the EIS. Quality Take aotion to
bearing streams sampling standard exceeds intercept seepage
beiow the parameter and with background levels around or under ROD/Plan of
impoundment biomonltoring Monthly to quarterly in streams taiiings pond Operations KV with FS review

Limit water
Maintenance of Aa established by withdrawal to levels
minimum fiows in Monitor streamflows ADNR instream flow Instream flow Ieveis established by ADNR
Sherman Creek at diversion permit set by ADNR Permit Permit ROD/ADNR W with FS review

Compliance with
stormwater Sample according to According to Per stormwater Per stormwater
regulations stormwater permit stormwater permit permit permit EPA Regulations W with FS review

Effectiveness of
reclamation
measures in
maintaining water Monitor above and
quaiity beiow below the mill and Vary with time after Additional ROD/Plan of
minesite impoundments reclamation Background Ieveis reclamation work Operations KV with FS review
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Resource/ttem to Frequency of Threshold of
Measure How

Responsible
Measurement Variability Action to be Taken Authority Staff

Water cent’d

Effectiveness of
reclamation in
maintaining stable,
self maintaining Monitor reclaimed Vary with time self maintaining, A4tditional reclamation ROD/Plan of
stream channels channels for stabliity after reclamation productive channels work Operations I(V with FS review

If metals and acid
levels exceeds

Sample runoff from ambient freshwater Increase control of
Metals and acid levels waste rock storage Monthly for the standards, or stormwater runoff
from waste rock

ROD/Plan of
areas, and road runoff first two years background levels frcm these areas Operations KV with FS review

Long-term bedload Measure bedload
and sediment transport through Empty and
transport in diverted sediment traps above measure sediment Data compiled for use; ROD/Plan of
streams stream diversions traps monthly no action needed Operations KV with FS review

Water quality and Sample sites selected
quantity at control to be controls for Data compiled for use; ROD/Plan of
stations other sampling Monthly no action needed Operations I(V with FS review

Sample surface and
subsurface sediments

railings composition on exposed tailings Annually N/A N/A ROD KV with FS review

Visual inspection Annually

Pressure monitor for
3utfall pipe integrity

Shutdown discharge; KV with ADEC/FS
major breaks Continuous Pipe leakage repair pipe EPA review
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Rasource/item to Frequencyof
Measure

Thresholdof Responsible
How Measurement Variability Actionto be Taken Authority staff

Aquatic Resources

Bloaaaaysnear outfall,
Dischargeeffect on To be determined in To be determined To be determined in To be determined in
marine organisms NPDES Permit in NPDES Permit NPDES Permit NPDES Permit NPDES ADEC, EPA

Meet with District
Ranger, Biologists,
and Co, Rep, to

When resulteof this discusspotential
monitoring, in addition

Spawnercounts using
problem, Could result

to other information, in change in
established indicate habitat constructionor
procedures

Spawningsalmon
capabilitleeare operation practices

(KonopackyProject changing as a result and mitigationin
escapement survey #oo4-oo) Yearly of mine activities nearby streams Plan of Operations ADEC, EPA

Benthossampling
from known sites,

Benthic Using established
macroinvertebrate procedures
community (KonopackyProject
composition #oo4-00) Yearly Same as above Same as above Plan of Operations KV with FS review

Using established
Spawrringgravel procedures
compositionand (KonopackyProject
embryo survival #Do4-oo) Yearly Same as above Same as above Plan of Operationa KVwith FS review

Using established
procedures
(KonopackyProject

Water temperature #oo45rJ) Yearly Same as above Same as above Plan of Operations KV with FS review

Using established
procedures Trend develops

Aquatic habitat (KonopackyProject showingreductionin
characteristics #oo440) Yearly spawninggravels Same as above Plan of Operations KVwith FS review
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Ftaaource/item to Frequency of Threshold of Action to be Taken Authority Responsible

Measure l-tow Measurement Variability Staff

Wildlife

Years 1 & 2- Consult with USFWS,
project USFS & company to
development A change (an modify activity if it is
every month May - occupied nest is no deemed that specific
August. After longer occupied) due activity is influencing

Eagle nest second year, to mining related the observed change Eagie Projection Ad
management Visit nest sites annually activity (nest abandonment) Plan of Operations FS/USFWS

Annually while Evidence of Marine Mammal
activities are harassment of marine

Steller sea lions,
Protection Act

occurring during mammals as direct Enforca Marine Endangered Speoie$
marine mammals Observe known times haulouts result of mine-related Mammal Protection
(seals) haulout sites

Act/Plan of
occupied activities Act Operations FS/NMFS

Consult to minimize
disturbance, If

Evidence of extreme disturbance cannot be
adverse reaction to minimized causing

At least once a mining-related losses to bear
month as weather activities causing population-mitigation Contract with

Track radio collared permits through abandonment of could involve KV/Plan of
Black bear monitoring bears (8) 1993 habitat reintroduction Operations ADF&G

Consult to minimize
disturbance. If

Evidence of extreme disturbance cannot be
adverse reaction to minimized causing

At least once a mining-reiated ioss of mountain goat
month as weather

klountain goat
activities causing population-mitigation Contract with

Track radio collared permits through abandonment of could involve W/Plan of
monitoring goats 1993 habitat reintroduction Operations ADF&G

Years 1 & 2- Consult to minimize
project disturbance. If
development/ disturbance cannot be
construction - all minimized, causing
summer during losses to goat pop.

tiountain goat Noise monitoring and operation twice Evidence of dramatic mitigation would Contract with
monitoring - behavioral/time monthly, spring, movement (range involve goat relocation KV/Pian of
:ontinued budget data summer and fall abandonment) at end of project Operations USFS



N
4)
m
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Resouroe/item to Frequency of Threshold of
Measure How

Responsible
Measurement Variability Action to be Taken Authority Staff

Wildlife cent’d

Reevaluate quality of
Body tissue discharge tailings. Contract with
monitoring Evidence of Change processing to K’V/Plan of
(bioaccumulation) Collect mink Annually bioaooumuiation lower levels of metale Operations ADF&t3/USWS

Timber

Compliance with
timber sale contract Before, during,
provisions (sale and after harvest In compliance with Get back into
administration) On-site inspections’ activities contract clauses or not compliance 36 CFR Part 223 FS

Visual Quality

Documented with After construction,
Existing visual photos taken from during operations, Determine if visual
condit{on and visual eetaldbfred photo and after project impacts meet Recommend
quality objective points completion anticipated VQOS additional mitigation FSH 2309.22 FS

Photos will be used as
Documented with reference in

Existing visual photos taken from Once every 5 Determine if visual determining impacts
condition and visual established photo years for 15 years impacts meet and achieving VQOS
quality objective points after reclamation anticipated VQOS in future planning FSH 2309.22 FS

Geotechnical Stability

Asdictated by
Tailings structure Visual inspection and selected design Remove non- ADNR/Plan of
construction materials gradation testing needs Per design documents conforming material Operations KV/FS/ADNR

Compaction and Remove non-
moisture tests along As dictated by conforming material or

Tailings structure with other standard selected design apply additional effort ADNR/Plan of
construction methods engineering practices needs Per design documents to installation Operations KV/FS/ADNR
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Table 2-6, Kensington Monitoring Plan (cent’d)

Resource/ttem to Frequency of Threehold of
Measure

Responsible
How ‘ Measurement Variability Action to be Taken staff Authority

Geotechnical Stability cent’d

Visual inspection, pore Quarterly for the
pressure first year, annually
measurement and thereafter, After
measurement of large earthquakes

Tailings structure vertical and horizontal or other natural Per analysis of ADNR/Plan of I(V with FS/AONR
ongoing performance movement events Per design documents variance Operations review

Waste rock pile As dictated by
stability Visual inspection Annual Visible movement findings Plan of Operations I(V with FS review

Significant wear,
Stream diversion erosion, cracking or As dictated by
channel stability visual inspection Annual other findings findings Plan of Operations KV with FS review
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Reclamation practices deveioped at other
mining areas in the Pacific Northwest, inciuding
Aiaska, are expected to worl( successfullyfor
the KensingtonProject. However, some
revegetation experimentswould be conducted
during mining operationsto determine optimum
soil preparation, piant species, piant practices,
and fertilizersfor the range of soilsand slopes
present in disturbance areas. Fieid test plots
would be establishedto determinethe most
appropriate revegetation practices.

The KensingtonVenture has proposed to
recontour and regrade the drained conventional
taiiings impoundment surface (AitemativesB, C,
and D) to a naturai undulatingtopography with
a drainage channei restoredacross upper
portions of the taiiings. A center channei wouid
be constructed to handie normai flows, and a
flood piain channei for flood events or rapid
snow meit runoffwouid be constructed. Aii
channei banks wouid be stabilizedas
necessary. Riparianvegetation wouid be re-
established.

Reclamation of the dewatered taiiingsdisposai
site (AitemativeE) wouid be conducted on an
on-going basis during operations. The face of
the taiiings pfle wouid be stabilizedand
reciaimed during operations. At the compietbn
of toe berm construction,revegetationwouid be
initiated immediately. Proper drainage wouid be
required to route surfacewater around the site.
The disposai site wouid have a low permeabie
foundation to reduce seepage. Siopes wouid
be reduced and drainage interceptionditches
wouid be buiit to prevent erosion. At ciosure,
soii amendments wouid be piaced over the
taiiings piie, which wouid then be revegetated.

Reclamationwouid occur through the iife of this ~
project. Constructionreclamationwouid consist
of development of drainage and erosion controi
faciiiiies, recontouring,stabilizationand
revegetation of cut and fiii siopes and other
areas disturbedfor construction. Ths phase of
reclamationwouid be compieted during project
construction,which wouid iast 22 months
foiiowing project approvai.

Reclamationwouid aiso occur during the
operations phase, currentiyprojected at 12
years. This wouid consistof reclaiming
embankment siopes and other disturbed areas.

if the mine temporarilyshuts down during
production, interim reclamationwouid be
required. Monitoring of the site would continue
to occur to assure compliance with permit
mitigationmeasures and provisionsof 36 CFR
Part 228.

Reclamation Pianning

FInai reclamationwouid be initiatedat the time
of mine ciosure. This finai phase of reclamation
wouid be expected to iast up to 3 years.

The reclamationpian must contain the
foiiowing:

● FM reclamationgoais consistentwith iong-
term iand management objectives

. Mitigation requirementsfrom the Record of
Decision

● Mandatory informationrequired by 36 CFR
Part 228 regulations

. Reclamationcriteria
- Final configurationof the disturbed area
- Mass stabiiityrequirements
- Revegetation requirements
- Reclamationrequirementsfor interim

shutdown
- Air, water, and visuai standards
- intervaisfor review of the operating pian

and bond amounts
- Conditionsfor bond reiease

. Bond calculations

The objectives of a reclamation program for the
KensingtonProject wouid be as foliows:

Protection of watershed and wetiand vaiues
and functions
Maintenance of water quaiity and beneficial
uses
Re-estabiishmentof stabie, seif-sustaining
stream channeis
Re-estabiishmentof naturai aquatic
communitiesand resident fish habfiat
capabilitiesin stream channeis above the
taiiingsdam
Establishmentof interim ground cover to
stab[iizedisturbed sites during operations
Long term stabilizationof tailings dam or
dewatered taiiings structures
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●

●

●

●

●

●

Re-establishmentof diverse native
vegetation communitiesfor protection of
watershed, riparian,fisheries,and wildlife
values
Re-establishmentof viable, self sustaining
wildlifeand fish habitat
Enhancement of aesthetic qualitiesof the
area
Protection of public health and safety by
removjng potential hazards
Protection of recreationalresources,and
resource related activities,such as tourism
and commercial fishing,found in the area
Provisionfor long-term access to maintain
criticaldrainage &uctures and monitor
reclamationeffectiveness

Reclamation Activities

These goals would be accomplished by
completing the following specific activities. (See
Figure 2-22, Final Site Reclamation).

●

●

●

●

●

●

●

●

●

Decommissioningof facilities
Removal of structures
Pottal closure and sealing
Recontouringand regrading
Cover materialand soil replacement
Soil sampling and fertilization
Permanent revegetation
Embankment erosion control and
maintenance
Reclamation management and monitoring

Each of these activitiesis described in the
following sections.

Decommissioning of Facilities. Following
permanent closure of the operation, all
equipment, instrumentation,furniture,and/or
unused reagents would be removecifrom the -
site or disposed of in a manner acceptable to
the Forest Sewice. The various process
equipment and piping in the millwould be
flushed to remove or neutralizeany reagents or
chemicals prior to actual dismantlingand
removal.

Removal of Structures. All structuresand
facilitieswould be dismantledand removed from
the site at the time of permanent operation
closure. This includesthe process complex,
housingfacilities,power generation and
transmissionfacilities,shops, warehouses,

fencing, powder magazines, and all other
ancillaryfacilities. The marine pon area,

I
Recontouring/Drainage
Channel Reconstruction

i

I
Topsoil
Replacement

I
Soil Sampling,
Fertilizing,
Mulching, and
Reseeding

v
Return to
Wildlife Use

#-A\r.@~k.
+3)

#

,,.fi!!

\

Figure 2-22, Final Site Reclamation
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includingthe concrete planks and other docking
facilities,also would be removed. AUculvetts
and bridgeswould be removed duting final
reclamation.

Portal Closure and Sealing. At the completion
of miningactivities,aIl adite and ventilation
raisesto the surface would be permanently
sealed by the placement of concrete and rock
plugs. (See Figure 2-23, h4h?eAdt Closure).

Drain Pipe for Possible Long-Term
Discharge of Water

Located in Stable Area Determined
by Geologic Structure Analysis

Figure 2-23, Mhe Ad” C(osure

The abandoned mine workings could flood with
water. Where appropriate, permanent sealing of
the adits would be completed with a concrete
plug or similarmethod so that any water
released would be through an engineered outfall
constructedas part of the admclosure act”wities.
Rain or snowmeh infiltratingthe subsoilabove
the miningarea would be returnedto flow
patternsthat existed prior to mining activities.

Recontouring and Regrading. The tailings
materialwould be recontoured as appropriate.
The main component of the recontouringand
regradingactivitieswould involvethe restoration
of an acceptable post-operationaltopography.
Duringthis phase of project closure, high traffic
areas such as roads and helipads would be
ripped to alleviate compaction. Post mining
surface drainage patternswou[d be re-
establishedto the extent practicable.

Cover Material and Soil Replacement.
Following regrading activities,sites would be
covered with soil or cover material as
necessary. Soil resourcesare limited in the
project area, however, some cover material
might be availablefrom mine development rock
remainingon the sufface. This rock material
could provide a medium for root development

and erosion control. This application would be
evaluated by the pilot reclamation testing
program conducted during the operating phase
of the project.

Stockpiled cover material (available mineral
soils) would be replaced as needed to sewe as
a rooting zone for revegetation. Soil
amendments would be incorporated, as needed,
to aid in vegetation rejuvenation.

ANsiteswould be stabilized by means of
regrading along the contour, reapplying cover
materialalong the contour, and leaving the
regraded sutface in a roughened configuration
to resistwind and water erosion. Surface
manipulationtreatments such as ripping and
chiselingalong the contour, contour furrows,
pits and/or terraces would be constructed in
areas that are likelyto develop rillsand gullies.

Soil Sampling and Fertiliition. Surkices to
be revegetatedwould be sampled to
characterizefertilitystatus prior to seeding and
planting. Major plant nutrientsand trace
elementswould be quantified. In the event
other amendments are necessaryto promote
plant establishment,they would be applied prior
to revegetation,at levels recommended by the
Forest Service.

Permanent Revegetation. Vegetation test plot
studieswould be developed during the
operating life of the mine. These plots would be
managed to identify optimum techniques for
achieving short-term erosion control and final
reclamationand project closure. Test plot
studieswould evaluate the preferred seed
mixture(s),need for seed bed preparation, seed
application rate(s), and whether mulch and
fertilizersare necessaryfor achieving the
reclamationgoals of the project on various
disturbance sites.

Reseeding on most areas would be conducted
using broadcast application methods. The seed
mixtureto be used for permanent revegetation
would be developed through the test plot
program discussed above, published sources
for reclamationwork in southeast Alaska, and
consultationwith the Forest Service.

Reclaimedareas, such as the drained tailings
impoundment,would be revegetated with
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wetland or riparianspecies. Appropriate
streambankdeciduous and herbaceous
vegetation (especiallywillow and alder) would
be transplanted in the area, as practicable.

Mulching. If pilot testing indicatesthat erosion
control materialswould be requiredfor initial
stabiliition, wood fiber mulch, straw, or erosion
control/mulch blankets would be applied in a
separate step following broadcast seeding. This
would reduce initii erosion and sedimentation.

Reclamation Management and Monitoring.
All newly reclaimed areas would be managed
consistentwith the reclamation goals. The sites
would be examined periodicallyduring the first
severalyears after revegetationto determine the
effectivenessof the reclamation program. The
success of revegetationwould be monitoredto
ensure erosion was prevented and that species
re-establishmentwas occurring. Maintenance
would be conducted on the site as necessaryto
ensure establishmentof preferred species.

interim Shutdown Measures

During operations, the KensingtonProject may
experiencetemporaty shutdowns or periods
when operationsare curtailed. Cyclical
productiontrends or slowdowns are
unpredictablebecause they are due to a
combination of circumstancesincluding
fluctuationin metal prices, labor costs,
production costs, taxes, profiibility of the
company, and effects of national and
internationalpoliticaland economic events.

Wfihin a specified and mutuallyagreeable time
frame, the KensingtonVenture would notifythe
Forest Service of the temporaty cessation of
mining and millingactivities.This notification
would include reasons for the shutdown and an
estimatedtime frame for resumingproduction.

During any temporary shutdown, operational
and environmentalmaintenance activitieswould
continue to ensure the site meets all permit
stipulationsand requirementsfor environmental
protection. All environmentalmonitoring
requirementswould be maintained on defined
schedules, as outlined in appropriate permit
approvals. AUenvironmentalrepotis would be
submitted in a timely manner. Regardlessof the
operating status of the project, appropriate

monitoringwould be continued until completion
of project closure requirements.

Reclamation Guarantees

Forest Service regulations (36 CFR Section
228.13) requirethat an applicant submit a
reclamation bond to ensure that adequate
reclamationand restorationof the land is
achieved following mining activities. A bond is
a financial guarantee that would be forfeited to
the Forest Service should the operator abandon
the site. A bond would provide the Forest
Setvice with sufficientfunds to reclaim the site
should the applicant W to do so.

As patt of the approval of the Plan of
Operations, an appropriate reclamationfinancial
surety must be filed with the Forest Service by
the KensingtonVenture.

ENVIRONMENTAL MEASURES NOT
COMMON TO ALL ALTERNATIVES

Certain mitigationand environmental
management considerationsare not common to
all action alternativesbeing considered in the
KensingtonGold Project EIS. If the No Action
Alternativeis selected, it is likelythat no
additional explorationwould occur at the project
site, as there would be no economic incentive
to the Applicant to continue exploration,
baseline and operational monitoring, or any
other mining-relatedactivities.The Kensington
Venture would be expected to cease all
activitiesexcept caretaking at the site. After the
mandatory prescribedtime frame, the
KensingtonVenture would implement
reclamation/closure activitiesaccording to the
Plan of Operations approved for exploration.

Mitigationand management constraintsnot
common to all the action alternativesare
described in the following sections.

Alternative B - Environmental Constraints

Geotechnical Monitoring. A dam safety
approval from ADNR and the Forest Service
would be required. During operations, daily
visual obsewations would be made of the
tailingsdisposal facilitiesto check the condition
of the embankment, impoundment, pipelines,
and water control facilities. Significant
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observationswouid be recorded in afield diary.
Speciai attention wouid be given to any scour
erosion,vegetation growth, biocked spiliways,
piugged pipeiinesor drains, and ongoing
operation of instrumentation.

A series of weiis wouid be establishedin the
impoundmentstructureto measurethe pore
pressure.These weiis wouid be iocated in the
downstreamface of the embankment as weii as
the up stream face above the cut-off waii.

In addition to the weiis, instrumentation
(piezometers, settlement gauges, etc.) wouidbe
instaiiedon the crest and externai siope of the
structureto monitor the stabiiityof the
impoundment This instrumentationwouid be
checked reguiariyand recordings made in a
field day. Visuai and instrumentationai
monitoringwouid be conducted by operating
personnei. A record of aii such data wouid be
maintained onsite. These measureswouid aiso
be incorporated into AitemativeC, D, and F.

Tailings Pond DeWatering. Water in the
taiiings impoundmentwouid have to be
eliminatedat the time of permanent piant
decommissioning,prior to recontouringand
revegetation. Water couid be disposed in one
or a combination of the foiiow”ngways:

● Marine discharge of treated effluent (any
such discharge wouid be subject to NPDES
requirements)

● Evaporationthrough aerial spraying on
taiiings beach areas

● Land application at an adjacent designated
and approved site

The quai.Ryof the water left in the taiiings
impoundmentwouid be sampied and anaiyzed
to ensure that no environmentaldegradation
wouid occur as a result of its discharge or land
application. Any discharge or iand application
of this excess water in the impoundmentwould
be based on approvai by the EPA and ADEC.
These measureswould aiso be incorporated
into AitemativeC, D, and F.

Empioyee Camp. Helicopter transportationof
employees wouid be conducted to minimize
disturbance on wiidlife, especially mountain
goat. The flight path of the helicopterwould

avoid routes that disturbsspecies such as
mountain goats and baid eagles.

Ths KensingtonVenture has agreed to
impiement a no guns and no trapping poiicy for
anyone workhg and iiiing onsite thus
eliminatingincreased hunting and trapping
pressureby project personnei. Workers Wing in
the empioyee camp wouid be requiredto
adhere to company fish and wiidiife
management poiicies. These measureswouid
aiso be incorporated into Aitematives D, E, and
F.

Lynn Canal Access. Lynn Canai is used by
commercial fishermen, barge traffic, cruise
ships, and sport fishermen. Discussionswouid
be continued among the various users of Lynn
Canai in order to bring about cooperative
management and communicationregarding
marine traffic. Schedulingof barge traffic to
Kensingtonaround fishingopenings, to the
extent practicable,would minimizeconflictswith
commercial fishing. This measure wouid aiso
be appiied to AlternativesD, E, and F.

Alternative C - Environmental Constraints

Transport across Bemers Bay must be
conducted in a way to minimize impact to
recreationaluserswithin Bemers Bay, inciuding
kayakers and airboaters. This would mean
avoidance of kayakers,airboaters, and other
water recreationaiistsin Bemers Bay. Facilities
within the Slate Creek Cove area of Berners Bay
wouid be designed and constructedto minimize
impacts to visuai resourcesin the area. Existing
stands of trees wouid be presewed to provide
screening and iesseningof visual contrasts
presented by Siate Creek Cove facilities.

If project empioyees are housed in Juneau and
transported on a daily basisto the project site,
a docking site wouid be needed somewhere
within Auke Bay. if such a terminai area has
limited parking, then a bus sewice for workers
to and from the ferry terminai from d“flerent
locations in Juneau would be required.

Measures described underA/termtive B -
Mitigation Measures for geotechnical
monitoring,hydrologic monitoring,and tailings
pond dewatering would be included in this
alternative.
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Alternative D - Environmental Constraints

The tailings slurryline would be placed on the
uphillside of the access road from the process
area to the tailings pond. It would be a double
wail pipeline systemthat would provide
protection against tailings leaks and associated
spillage.

Measures described underAlternative B -
Mitigatkm Measures for geotechnical
monitoring,hydrologic monitoring,tailings pond
dewatering, and employee camp would be
included in this alternative.

Alternative E - Environmental Constraints

Under this alternativeinterceptorditches would
be constructed around the dewatered tailings
structureto collect runofffrom the semi-
pervioussutface. This runoffwould then be
routed to a polishingpond for treatment prior to
any discharge. The ditches would also receive
drainage from the french drain rock areas. This
drainage would be treated in accordance with
the NPDES requirementfor point source
discharges.

Wind erosionfrom the dewatered tailings
disposal would be controlled by water during
operation.

A separate storage shelter of 50,000 square feet
would be required to store 40,000 tons of
dewatered tailingsduring inclementweather.
This would allow placement of the tailings
during dry periods improvingtrafficabilityand
overall tailings stabilityduring the life of the
project.

The employee camp and Lynn Canal access
mitigationdescribed underAlternative B -
Mitigation Measures would be included in this
alternative.

Alternative F - Environmental Constraints

The only differences between this alternative
and the applicant proposal is the location of the
marine outfall and additional water treatment.
As such all of the environmentalconstraints
outlined under AlternativeB would be applied to
this alternativeas well.

The alternativesfor the KensingtonGold Project
have been developed and evaluated based on
the issuesidentifiedas part of the public
scoping process. Table 2-7, Action Alternatives
Compared, shows differences between project
alternatives. The Forest Service reviewed all
issuesfor significance. Significantissueswere
used to compare effects of project alternatives.
Table 2-8, Comparison of Impacts, shows which
issueswere determined to be significantand
would serve as a basis for comparing impacts
of the project alternatives. This table shows the
relativeimpacts of each alternative, including
the No Action Alternative,to the significant
issues.
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AlternativeF

AlternativeB AlternativeC AlternativeD AlternativeE Option 1 I Option 2 I Option 3

Consumed in Consumed in Permanentwaate Consumed in
roads and tailings roads and tailings rock near lower

Waste Rock dam
roads and tailings

dam portal bunreas Consumedin roads and tailings dam

Located Located Located bcated
Crushing underground underground underground underground Locatedunderground

Located on Located on Located Located on
Grinding surface surface underground surface Locatedon surface

Crossvalley dam CrossValley dam Dry disposal in
(crest270 ft. high (crest270 ft. high Crossvalley dam one of two
by 2,400 ft, long) by 2,400 ft. long) (crest370 ft. high locations (siteA -
in Sherman in Sherman by 1,400 ft. long) 340 ft. tall; Site B Cressvalley dam (crest270 ft. high by 2,4rM ft. long) in Sherman

Tailings Disposal Creek Creek in Sweeny Creek -280 ftotall) Creek

Helicopterfrom
Employee Helicopterfrom Ferryto Siate Yankee/Bridget Helicopterfrom
Transportation Juneau akpcrt Creek Cove Cove Juneau airport Helicopterfrom Juneau Airport

supply Tug/barge to Tug/Barge to Tug/barge to Tug/barge to
Transportation Comet Beach Slate Creek Cove Comet Beach Comet Beach Tug/barge to Comet Beach

Two LPGfired Two LPG fired Two LPGfired Three LPGfired
generatorsat generatorsat generatorsnear generatorsat

PowerSupply facilities facilities beach facilities Two LPGfired generatorsat facilities

Employee Onsite camp for
Housing Onsite camp emergency cnly Onsite camp Onsite camp Onsitecamp

Within tailings
area and along Near facilitiesin

Rock road to Slate Sherman Creek
Quarry/Borrow Near tailings dam Creek Cove Near tailinga dam basin Withintailingsarea

3 miles (Site A)
Site Roads 2,2 miles 9 miies 3.2 miles 2,2 miles (Site B) 2,2 miles

EffluentPipeline 1 mile 1 mile 1,2 miles 0.4 mile (SiteA) 1,8 miles
0.1 mile (Site B)
N/A

Tailings Pipeline Negligible Negligible 2 miles negligible
LPG Pipeline 1,8 miles 9 miles 0.4 miles 1,8 miles 1.8 miles .
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Alternative F

Alternative B Alternative C Alternative D Alternative E Option 1 I Option 2 I Option 3

Ophir (2,000 ft.) Ophir (2,0CJ0ft.)
and Sherman and Sherman Sweeny (6,000
(6,000 ft.) (6,000 ft.) $) dhterted,

Stream diverted, concrete diverted, riprap riprap return No diversion Ophir (2,W0 ft.) and Sherman (6,rXXJft.) diverted, concrete return
Diversions return channel return channel channel channel

Alkaline Alkaline Alkaline Alkaline

Cyanide Afkaline Chlorination/ Chlorination/ Hydrogen Chlorination/ Chlorination/

Destruction Chlorination Dechlorination Oachlorination Peroxide Dechlorination Dechlorination Hydrogen Peroxide

Enhanced Pond
Settling, Chemical

Metals and Enhanced Pond Precipitation and

Solids Enhanced Pond Enhanced Pond Enhanced Pond Enhanoed Pond Settling & Effluent Settling of Leach

Treatment Pond Settling Settling Settling Settling Seffling Filtration Circuit Tails

N. of Pt. N. of Pt. N. of Pt. N. of Pt.
Water Discharge Sherman Sherman Sherman Sherman S. of Pt. Sherman

Total
Disturbance 275 acres 392 acres 229 acres 237 acres 277 acres

N
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Table 2-8. Comtwison of Imoacts,

AJtemative I DiscuS”on and Comments

Sodoeconomios (Addressee impacts on Juneau, Haines, and Skagway.)

The opportunity for a maximum gain of 380 jobs associated with project
Alternative A-No Aotion dwelopment would not occur.

Employment projections estimate annual employment of 360 persons (450 max.
during 2-yesr construction period). Revenues and taxes will offset “direW impacts.

Alternative B - Applicant Proposal Maximum housing demand for over 600 units in Juneau.

Alternative C - Earners Bay Access Restricts mine employees to Juneau residence.

Alternative D - Sweeny Creek impacts for this alternative are, for all practical purposss, the same as described for
Tailings Alternative B.

Impacts for this alternative are, for all practical purposes, the same as described for
Alternative E - Dry Tailings Alternative B.

Alternative F - Southern Marine Impacts for this alternative are, for ail practical purposes, the same as described for
Discharge Atemative B.

Fisheries (Maintain quality of existing fish habitat and minimize impacts to commercial fishery in Lynn Canal.)

The existing status of all the major stream fisheries in the project area would remain
essentially status quo. Stream flows could be reduoed if the existing adit is
plugged, according to the dosure pan. No significant hsbiit loss would be

Alternative A - No Action expected in the Sherman Creek drainage.

Marine - Analysis shows that levels of oyanide and heavy metals in effluent
discharge can meet water qualii standards at the edge of the mixing zone. No
impacts to fisheries are expected. Sediment accumulation is expected in the vicinity
of the outfall. Some heavy metal accumulation may occur only in sedentary,
bottomdwelling organisms (e.g., tubficid worms and polychaetes) near the outfall.
There is a potential for physical interference between the outfall pipeline and
anchoring of fishing boats.

Freshwater - Approximately 6,000 feet of Sherman Creek and 2,000 feet of Ophir
Creek would be diverted. No direct loss of anadromous fisheries hsbkat would
occur due to the existing natural barrier 1,000 feet above the mouth of Sherman
Creek. Construction of the tailings impoundment and diversions would initially
increase sediment loads along a 1$300-foot downstream portion of pink salmon
spawning habitat in Sherman Creek. Small populations of Dolly Varden char and
sculpin would be lost from the diverted setion of Sherman Creek. Fisheries and

Alternative B - Applicant Proposal habitat quality were rated lower for Sherman Creek than for Sweeny Creek.

Marine - Potential fisheries impacts related to effluent discharge would be the same
as for Alternative B.

. . .

Freshwater - Potential impacts related to tailings disposal would be the same as for
Alternative C - Berners Bay Access Alternative B.

Marine - Potential fisheries impacts related to effluent discharge would be the same
as for Alternative B.

Freshwater - Approximately 6,000 feet of Sweeny Creek would be diverted. No
direct loss of anadromous fisheries habitat is expected with this alternative, but
construction of the tailings impoundment and diversions would initially increase
sediment loads along at least a 2,600-foot downstream portion of pink salmon
spawning habitat in Sweeny Creek. In addition, construction of the facilities area
would increase sediment loads in Sherman Creek. Populations of Dolly Varden
char, cutthroat throat, and sculpin would be lost from the diverted section of Sweeny

Alternative D - Sweeny Creek Creek. Fisheries and habitat capability were rated higher for Sweeny Creek than for
Tailings Sherman Creek.
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Table 2-8, Comparison of ImDacts (cent’d)

Alternative I Oisoussion and Comments

%heries cent’d

Marine - Potential fisheries impacts related to effluent discharge would be essentially
the same as Alternative B.

Freshwater - No direct loss of stream habitat would occur with either tailings
structure location alternative. Increased sediment loads in downstream portions of

Sherman Creek would occur with construction and operation of tailings Site A while
increased sediment loads in downstream portions of Sweeny Creek could occur with
tailings Site B. Windblown taiiings have the potential to increase sediment loads in
Sherman or Sweeny creeks, depending on the tailings site and wind direction,

Alternative E - Ory Tailings throughout project operation.

Marine - Potential fisheries impacts related to effluent discharge would be the same
as Alternative B except that total heavy metal and sediment loads released into Lynn
Canal would be reduced. The location of the outfall south of Point Sherman would
reduce the risk of physical interference between the outfall pipe and anchoring of
fishing boats.

Alternative F- southern Marine Freshwater - Potential fisheries impacts related to tailings disposal would be the

Discharge same as Alternative 6.

Marine Transportation (Minimize disruption to Lynn Canal marine traffic.)

Point Sherman is important to commercial salmon fishing in Lynn Canal. This
alternative would present essentially no conflict with the gillnet industry. Once
reclamation and closure were completed, the impacts to the commercial fishery

Alternative A - No Adon would be negligible.

Materials, equipment, end fuel would be transported to the Comet Beach marine
terminal facility during construction and operation of the project. This would involve
a limited increase in overall Lynn Canal summer traffic (due to heavy summer use
by other trafftc), and a 25 percent increase in winter use. Transportation mitigation
opportunities include the ongoing MOA negotiations with the S.E. Alaska Glllnetters

Alternative B - Applicant Proposal and the overall Lynn Canal transportation planning effort now underway.

Transportation impacts to Lynn Canal would be insignificant, since the Comet site
would not be used for materials transpoti. Increases in Berners Bay marine traffic

Alternative C - Berners Bay Access would be expected due to the daily commute requirement.

Alternative D - Sweeny Creek
Tailings Impacts for this alternative would be the same as described for Alternative B.

Alternative E - Dry Tailings Impacts for this alternative would be the same as described for Alternative B.

Alternative F - Southern Marine Impacts for this alternative would be the same as described for Alternative B except
Discharge .,, . that potential anchor fouling N. of Ft. Sherman is reduced.

Water Quality (Maintain watershed integrity and related water quality.)

Certain ground water resource impacts related to increased discharge from the mine
area occurred due to underground exploration. Flows ranging from 200 to 400 gpm
currently exist. With planned closure and reclamation, the discharge would

Alternative A - No Mlon decrease, possibly affecting surface flows during normal low flow season.

Water discharged from the mine adit would be used in the processing of ore from
the mine. At closure, water quality conditions related to mine drainage and tailings
disposal should not change from those described above, For surface water,
sediment loads in Sherman Creek would occur during construction. Impacts related
to accidental spills could occur in association with fuel transfer and hazardous

Alternative B. Applicant Proposal chemicals off-loading at Comet Beach.
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Tsble 2-8. Comoerisonoflmoacts(cont’d)—-, —--- r--.—– – . . . . . – ● __ _,

Alternative I Discussion and Comments

Water Quality cent’d

Potential impacts to ground water are similarto those described for Alternative B.
For surface water, transportation requirements involving the 8.5 mile access road
would increase the risk of accidental spills. Sediment load impacts to Sherman
Creek would be the same as in AltematNe B. Bemers Bay recreational users would
face potential water qualii impacts associated with accidental spills during fuel

NtematNe C - Bemera Bay Access transfer and hazardous chemicala off-loading.

Potential impacts to ground water are similar to those described for Alternative B.
For surface water, increased sediment loads would occur within two drainages
(Sherman end Sweeny) during construction. slurry pipeline requirements would

Alternative D - Sweeny Creek increase the hazard of accidental spill situations (approximately 2 miles of tailings

Tailings pipeline).

Potential impacts to ground water are similar to those described for AJtemative B.
For surface water, constru~.on would increase sediment loads in Sherman Creek
with Site ~ while increased sediment loads would occur in Sweeny Creek with Site
B, Windblown tailings have the potential to increase sediment loads in Sherman or
Sweeny creaks, depending on site selection and wind direction, throughout project

Alternative E - Dry Tailings operation.

Alternative F- southern Marine
Discharge Potential impacts to ground and surface water are the same as AJtamative B.

Recreation (Minimize impacts to recreational opportunities.)

No major effects are anticipated because mining-related use of the overall study
Alternative A-No Action area would be minimized by this aftemative.

Very little recreation use would be impacted if proposed mitigation measures are
Alternative B - Applicant Proposal implemented by the Applicant.

All impacts associated with Alternative B would apply. Recreational activities in
Bemers Bay would be adversely affected by increased traffic and mining-related

Alternative C- Earners Bay Access activities.

Alternative D - Sweeny Creek
Tailings Similar to effects described for Alternative B.

Alternative E- Dry Tailings Disposal Similar to effects described for Alternative B.

Alternative F - Southern Marine
Discharge Similar to effects described for Alternative B.

Air Quality and Visibility (Minimize visual impacts on Lynn Canal and Bemera Bay.)

Visual impacts for this alternative would be the same as those for the existing
Alternative A- No Action exploration project, until full reclamation and closure is completed.

The primary visual impact would involve the Sherman Creek tailings dam (270 ft.
high by 2,400 ft. long). Air quality impacts were calculated to be well below

Alternative B - Applicant proposal allowable Federal and Alaska ambient air quality standards.

Visual impacts are the same as described for Alternative B, with the exception of the
marine terminal at Slate Creek Cove and the 8.5 mile access road. Additional
visibility impacts could result from the access road running parallel to Lynn Canal.
Pollutant emission rates would be similar to those projected for Alternative B, except
for TSP. Total annual TSP emission rates would be nearly double that for Alternative
B because of the longer travel distances required for the Bernera Bay access road.

Alternative C - Berners Bay Accaas No violation of ambient sir quality standards would be expected.
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Tab/e 2-8, Comparison of /mDacts (cent’d)

Alternative I Discussionand Comments

W Quality and Visibiiii cent’d

Tailingsdam (370 ft. by 1,400 ft.), due to location, is leas visible from Lynn canal
than the JUternativeB tailings dam. Pollutantemission rates would be similar to

Utemative D - %veeny Creek those projectedfor AlternativeB, except TSP emissionswouid be slightiygreater.
railings No violationof ambient air quslky standardswould be expected.

This tailings option would expose a 230-ft. to 3404t. high upland embankment, as
compared to the valley embankments for AlternativesB, C, and F. Pollutant
emissionrates would be similar to those projectedfor AlternativeB, except for TSP.
Total annual TSP emission rateswould be nearly six times that for AlternativeB,
primarilybecause of the continuousoperationof the dry tailings structureand
windblownemissionsfrom this facility. Particulateemissions in excess of ambient
air quality standardscould occur outsidethe public access boundarieswith this
alternative. Water spray or other mitigation may need to be employed during dry
periodsto preventviolationof standards. A steam plume from tailings drying would

AlternativeE - Dry Tailings be visible during periods of mine operation.

AlternativeF- Southern Marine
Discharge Visual and air quality impacts would be the same as AlternativeB.

Land Use/Reclamation (Minimize land area disturbance.)

AlternativeA-No Action (LU) The No ActionAlternativewould not significantlyaffect land use in the study area.

The acreages to be disturbedwould not be significantin terms of meeting the land
AlternativeB - through F (LU) use objective.

AlternativeA -No Ar%on Reclamationand closurewould involveminimal activitiesincluding portal plugging
(Reclamation) and revegetation.

Key reclamationinvolveschannel reconstructionand long term maintenance
throughthe tailings pile, associated revegetationand decommissioning. The

AlternativeB - Applicant Proposal alternativewould affect about 275 acres.

This alternativewould impact severaldrainages, and crosssignificantwetlands.
Reclamationwould require rehabilitation/revegetationof an additional 8.5 miles of
access road, The Slate Creek Cove marine terminal is located in a sensitiveland

AlternativeC - BernersBay Access use/recreation area. The alternativewould affect over 392 acres of land area.

This alternativewould effect two drainages. Total impacted acreage involvesabout
229 acres. Reclamation of the tailings dam is rated more difficultthan AlternativeB

AlternativeD - Sweeny Creek primarilydue to the steepnessand height of the tailings embankment and
Tailings associatedstream diversionrequirements.

This alternativewould not directly impact any stream channels. Total impacted
acreage involves237 to 242 acres,,depending on,disposal location. Reclamationof
tailings pile performed &mcurrentwith construction, Stabilityproblems related to
placing and compacting dewatered tailings in a moist climate could result in short-
term and long-term stabilizationand reclamationproblems. The potential for
reestablishmentof wetlands on the tailings structurewould be the lowestwith tMs

AlternativeE - Dry Tailings alternative.

AlternativeF - Southern Marine
Discharge This alternativewould have the same effects and objectivesas AlternativeB.

Wldlife (Minimize wildlife impacts.)

This alternativewould minimize additional Impacts to wildlife habitat and
AlternativeA - No Action populations,
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Table 2-8. Commtrisonof /mtxacts(cent’d)
J , . ,

Alternative I Discussion and Comments

Wildfii oont’d

TMs alternative would impact about 275 acres of habitat, of which 232.8 acres are
wetlands. The relative importance value calculated for wetJands (in relation to their
impo~ce to wildliie habRat, water quaMy, ground water recharge, sediment
oontrol, eto.) lost to this alternative is 4,759. Reduti”ons in black bear and moun~”n
goat habiit oapabifii would occur with this alternative. No significant impacts to
rnacine mammaJa or waterbirds are projected for this aftemative. Model proj~”ons
of noise impacts indicate some impairment of mountain goat and black bear habitat
and population loss. No significant impacts would occur to marine wildlife with the

Alternative B - Applicant Proposal construction of the excavated marine terminal.

TMs alternative impacts the greatest amount of habitat (392 acres), of which 335.9
acres are wetlands. This alternative affects the largest amount of wetfands because
of addtional disturbances associated with the Bamera Bay access road. The relative
importance value calculated for wetlands lost (6,387) is the largest for this
alternative. Reductions in mountain goat and black bear hsbiit capabilii would be
similar to Alternative B. The greatest number of bald eagle nest sites could be
affected by this altamative. A marine dooking facilii in Slate Creek Cove would
have the greatest potential to impact waterbirds due to its proximity to eatuarine

Alternative C - Bemers Bay Access habitats.

TMs alternative would create the least amount of habitat disturbance, 229 acres, but
would impact habitats in two drainages. The smallest amount of wetlands (123.5
acres) would be impacted with this alternative. In addition, the relative importance
vafue calculated for wetfarrds lost (2,735) is the lowest for this alternative.

Alternative D - Sweeny Creek Reductions in mountain goat and black bear habtit capability would be lowest with
Tailings this alternative. Other impacts would be similar to Alternative B.

Total habtit disturbance with Site A and Site B (242 and 237 acres, reapec%vely)
would be somewhat less than Alternative B but greater than Alternative D. The total
amount of wetland acreage lost to Alternative E also fails between Alternative A and
D. The relative importance vsfue calculated for wetlands lost with Site A and Site B
would be 3,549 and 4,566, respectively. Reductions in mountain goat and black

Alternative E - Dry Tailings bear haMat capability would be higher with Sie A than with any other alternative.

Alternative F - Southern Marine
Discharge Impacts would be the same as described for Alternative B.

Subsistence (Identify subsistence resources and level of use.)

Alternative A-No Aotion Subsistence would remain status quo with this Alternative.

AlternativeB - Applicant Proposal No subsistence communities have been documented in the project area.

The Berners Bay area holds the most potential for subsistence use. More distant
communities such as Kfukwen, Haines, and Skagway use marine sources. However,

Alternative C - Berners Bay Access these communities are significantly north of the Kensington Gold Project.

Alternative D - Sweeny Creek
Tailings Same as described for Alternative B.

Alternative E - Dry Tailings Same as described for Alternative B.

AJtemative F- Southern Marine
Olsoharge Same as described for Alternative B.

Cumulative Impacts (Address the potential for other development and cumulative impacts.)

Alternative A - No Action This alternative would result in no cumulative impacts (status quo).
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Tab/e 2-8, Comparison of Impacts (cent’d)

Alternative I Discussion and Comments—.
I

;umulative Impacts cent’d

This alternative would result in cumulative impacts to the study area for all major
impact categories and/or issues if the Jualin and AJ projects were developed.
Impacts such as increased hunting and fishing pressure in the region, loss of wildlife
habiit, additional recreational use of region, and increased need for public services

Utemative B - Applicant Proposal would result.

Uternative C - Berners Bay Access Same as described for Alternative B.

Werative D - Sweeny Creek
railings Same se described for Alternatives B.

Uternative E - Dry Tailings Same as described for Alternatives B.

Wernative F - Southern Marine
Xscharge Same as described for Alternatives B.

rechnical Feasibility (Incorporate technical feasibility into design and mitigation.)

41temative A - No Adon Kensington exploration site would be reclaimed under existing Plan of Operations.

This alternative is contained in a single drainage, and would combine a sound
mining and processing plan with appropriate management constraints and
mitigation. Tailings embankment would be constructed using a modified centerline
technique and would be designed to withstand the maximum probable seismic
event for this region. Final post mining drainage designs would need to be
conservative to address concerns about potential erosion and long term stability.

Ongoing monitoring has been designed to measure operational impacts and closure
Alternative B - Applicant Proposal objectives.

Similar to Alternative B excapt the feasibility of this alternative is limited primarily by
maximum areal disturbance (392 acres), access requirements (8.5 miles of new

Alternative C - Berners Bay Access road), and disturbance of additional major drainages and wetlands.

Alternative D - Sweeny Creek
Tailings Similar to Alternative B.

This alternative would not require diversion of any stream channels. 13tensive
operational control procedures would be required during placement of the dry
tailings due to the moisture sensitivity which affects stability. A key concern is that
moisture content of the tailings must not exceed 14% during placement in order for
the pile to resist liquefaction or mass movement under extreme earthquake loading.

This method is currently being employed successfully on a much smaller scale at

Greens Creek, but there is no first hand experience available for an operation the
Alternative E - Dry Tailings ,.soale.of the Kensington Project in a region with high precipitation.

Alternative F - Southern Marine This alternative is similar to Alternative B but with additional water treatment using
Discharge proven technology.

Economic Feasibility (Develop cost-effective project.)

This alternative would result in a direct investment loss of over $200 million to the
Alternative A - No Action Kensington Venture.

Construction costs for this alternative are estimated at $166.8 million with an annual
operating budget of $41.7 million. The CBJ would realize fiscal deficits in early

Alternative B - Applicant Proposal project years. A surplus would be achieved later in project life.

This alternative involves slightly higher capital ($1.0 million) and annual ($1.5
Alternative C - Bemers Bay Access million) operating costs.
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Table 2-8. Comwison of lm~cts (cent’d)—.—–, ––. – . .

Memative I Dieousaion and Comments

Economic Feasibilii oont’d

Alternative D - Sweeny Creak
Tailings Similar to Alternative B.

Similar to AJtemativa B. Cspii coats are estimated to be $1.8 to $2.2 million lower
while operating ooata are estimated at $3.3 to $3.8 million higher than Ntemative B

Alternative E - Eky Tailings (annual).

Alternative F- 8outhem marine
Diaoharge 8imilar to Ntemative B.
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This chapter discussesthe existing
environmentalresources in the study area which
may be affected by implementationof an action
alternative. The extent of the area analyzed and
discussed in this document varieswith the
resource addressed. For certain resources
such as wetlands and cultural resources,the
study area was considered to be the area of
potential direct disturbance. For other
resources, such as wildlife,visual, and
socioeconomic, a broader study area was
utilizedto encompass the potential off-site
aspects of issues related to these resource
categories. For clarificationpurposes,the
following definitionsapply throughoutthis
document.

Project Area: The specific area within which all
surface disturbance and development activities
would occur.

Study Area: A larger peripheralzone around
the project area within which most potential
direct and indirect effects to a specific resource
would be expected to occur.

Baselinestudy reports completed by
contractorsto the KensingtonVenture have
been reviewed by the Forest Setvice and ACZ
ID teams. The ID teams evaluated these and
other sources of existing information,
determined additional informationneeds, and
collected additional data. All final work
products and analyses prepared by Kensington
contractors or ID team members and used for
the preparation of this EIS are contained within

Table 3-1. Background Pollutant Concentrations

the Forest Service Planning Record (Juneau
DistrictOflice, Tongass National Forest). The
Planning Record is a detailed, formal account of
the planning process used to document the
decision making process required for the
preparation of an EIS and subsequent decision
documents.

Since many of the documents and analyses
used in the preparation of this FEIS are lengthy
and technical in detail, the resultsare often only
summarized or referenced in this FEIS as
required by CEQ regulations. CEQ regulations
at 40 CFR 1502.15 requirethat an EIS
“succinctlydescribe the environmentof the
area(s) to be affected or created by the
alternativesunder consideration.” They further
requirethat the “dataand analyses be
commensuratewith the importance of the
impact, with less important material
summarized, consolidated, or simply
referenced.”

very good. Tie nearest air pollution sources
are those at Haines, 25 miles distant. The
absence of nearby air pollutionsources,
coupled with abundant rainfalland frequent
winds, suggest that existing background
pollutant concentrationswould be small.
Existingbackground concentrationsof air
pollutantshave been assumed to characterize
the airshed near the KensingtonProject (TRC,
1991). (See Tab/e 3-7, Background Po//utant
Concentrations). All background pollutant

Concentration
Pollutant Time Intewal (P9/m3)1 Comment

Nitrogen Oxides Annual 4 Arithmeticmean

Sulfur Dioxide 3-Hour .-. Below detectable level
24-Hour --- Below detectable level
Annual --- Below detectable level

Particulate Annual 22 Geometric Mean
24-Hour 40 Maximum 24-Hour

h-rfmramc IPI thw mater
‘a-. -y.--..”, “..-,” .,,”.v,
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concentrationsare below Alaska and Federal
Ambient Air QuaIii Standards.

Meteorologicaldata were collected at the
KensingtonProject site from February 1989
through February 1990 ~RC, 1991).
Instrumentation(wind speed, wind direction,
and temperature) was mounted on a 10-meter
tower in a forest clearing near the proposed
location of the Kensingtonfacilities. The long-
terrn pattern of wind directionsis shown on
Figure 3-1, WindDirection Frequency, which

North W-f ~ ! i
A \\

11 -4 Berner
SavLynn

Canal

Figure 3-1, Wind Direction Frequency

presentsthe frequency of occumence of
directionsfrom which the wind blows. Winds
come predominatelyfrom the east and east-
southeastdirections, in line with the Sherman
Creek canyon axis. Cross canyon wind
directionsare rare because the terrain “funnels”
airflow (TRC, 1991).

The average wind speed at the site is low, only
3.7 miles per hour, and high wind episodes are
vew unusual. (See Table 3-2, Wind Soeed and
StabilityClass Distributions). ‘The low-wind

Tab/e 3-2, Wind Speed and StabilityClass
Distributions—.-—.- —.- -

Wind Speed Frequency
(knots) (percent)

o-3 70.98
4-6 19.91
7-1o 7.63

11-16 1.46
17-21 0.02

Greater than 21 0.00

Stability Frequency
Class (percent)

A 0.57
B 0.26
c 3.27
D 55.32
E 21.01
F 19.57

speeds are caused, in part, by the sheltering
effect of trees.

The temperatures at the KensingtonProject site
are reasonably uniform,with no large daily
variations. Temperatures are similarto those in
Juneau ~RC, 1991). The maritime climate is
influenced by currents in the Pacific Ocean
which prevent temperature extremes from being
common place.

The Eldred Rock weather station has operated
over a long period of time (1941, 1943 to 1973)
and is the closest certiied weather station to
the KensingtonProject site (approximately7.5
miles north). The average annual temperature
for the Eldred Rock weather station is 41.4
degrees F. The minimumtemperature recorded
is minus 20 degrees F. Winter temperatures
generally range from lows of 20 to 30 degrees F
to highs near 30 degrees F. Summer mean
high temperatures are near 60 degrees F, while
the mean lows are around 55 degrees F.

Rainfallis heavy and frequent at the Kensington
Project site. Precipitationoccurs at least 180

3-2
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days per year. Based on climaticdata from the
Eldred Rock weather station,the average annual
precipitationfor the project region is 47.87
inches. The elevation of the Eldred Rock
weather station is 60 feet MSL Average annual
rainfallat the KensingtonProject site is
estimatedto be 80 inches due to the influence
of elevationand terrain (USDA, 1979).

The wettest month of the year is October, which
receivesan average monthly rainfallof 9.05
inches. The driest month is Apfil, which
receivesan average of 2.14 inches. Annually
there are 28.9 days per year for which
precipitationamounts exceed 0.5 inch, 52.3
days that receive more than 0.25 inch, and
106.0 days that rainfallexceeds 0.1 inch. There
are approximately48.1 days that receive 1.0
inch of snow per year.

The potentialfor dispersionof airborne
pollutantsat the KensingtonProject site is
determined by the stabilityclass, or measure of
atmosphericturbulence. Stabilityclasses are
divided into six categories,designated “A”
through ‘F”. The greatest pollutantdispersion
occurs during stabilityclass “A”and the least
occurs during class “F”. The onsite distribution
of stabilityclasses (TRC, 1991) is similarto that
found in all of Southeast Alaska. (See Table 3-
2, Wind Speed and Stability Class Distributions)
Stabilityclass “A”occurs infrequentlydue to the
lack of strong solar insolation. Stabilityclass
“D”occurs most frequently (55 percent of the
time) at the project site. The moderately high
frequency of stable atmospheres (“E and “F
classes occur 40 percent of the time) for the
area indicatesthat there is a potential for
elevated air pollutiononsite due to temperature
inversionconditions.

. . . . .
Atmosphericclarity is measured by visual range,
the average distance at which contrasting
objects can be discriminated. The background
visual range at the KensingtonProject site is
small, only 40 kilometers(EPA, 1988). The
small visual range is caused by clouds and
water vapor which frequentlyobscure the sight
of distant objects.

The KensingtonProject is located withinthe
BernersBay mining district. The proposed
Kensingtonsite is within the Sherman Creek
drainage at the western foot of Lions Head
Mountain in the Kakuhan Range of the coastal
mountains. The Kakuhan Range is a north-
northwesttrending mountain range composed
almost entirelyof massivecliff forming rocks.
Lions Head mountain has an elevation of
approximately5,000 feet above sea level.
Drainages in the area are quite steep and are
characterized by smooth, frequently dissected,
shallowlyincised mountain slopes with gradients
steeper than 75 percent. The topography of the
peninsulato the south and west of Lions Head
Mountain consistsof relativelysubdued hills
with paralleldrainages following regional
geologic strike. (See Figure 3-2, Topography).

1(( ‘k ‘, ‘, v\l\\ (

lx
L .+x

y..
I W.

~
(

Figure 3-2, Topography
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content is directly related to the volume of vein
quartz and more specificallyto the volume of
pyrite.

Glacial processes have had the dominant role in

The ore deposit at the KensingtonProject site is forming-the geomorphology of the Sherman

found in the north end of the Juneau Gold Belt. Creek valley. There is generally a thin, suficial

(See Figure 3-3, Geology). The Kensingtonvein vegetat-wemat which is underlain by silty clay

system trends roughly notth-south, but the tills. The tills can vary from being quite thin to

strikevaries locally by up to 20 percent. The over 1BOfeet thick before bedrock is

zone dips steeply, 60 to 70 degrees to the east. encountered. In some areas, relativelyclean
—
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Figure 3-3, Geology

The ore body consistsof a collection of narrow,
discontinuousveins. Ore reservesare
calculated across the entire width of the
stockwork system. This produces a lower
grade, bulk minable ore body with good
continuity.

.

The veins are composed primarilyof quartz.
Pyrite is virtuallythe only sulphide mineralwith
only trace amounts of chalcopyriie. The gold

alluvial,terraced sands and gravels have been
found overlyingthe till.

The till in the project area is generally hard,
dense, and over consolidated. Two major till
unitsare present. The first unit is typically blue-
gray in color and fine grained in texture. This
unit was likely deposited below floating ice in
glaciated basins subjected to substantial
influxesof fine grained suspended sediment. It
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is predominantlycomposed of sandy, clean
clays and silt with medium to low plasticity,
sandy gravel which is fine to medium in texture.
The second unit was derived from the activityof
generally high energy braided meltwater
streamsthrough glacial material. In general,
this material is green-gray in color, coarse
grainecfin texture, and ofien cobbly. Due to
their depositional history,the second unit soils
are poody sorted, silty gravel with sand and
cobble/boulder constituents.

EARTHQUAKE HAZARDS

The KensingtonProject site is located within an
area which is transverse by major regional
faults that have a significanthistoryof
earthquakes. The Fairweather Fault, located
approximately 70 mileswest of the project site,
was the location of a magnitude 8 earthquake in
1899 and a magnitude 7.7 earthquake in 1958.
The Chatham Strait Fault has been mapped
offshore of the project in Lynn Canal. This fault
appears to be a splay or branch of the active
Queen Charlotte Island fault (magnitude8.1,
1949; and 7.7, 1972). Other faults exist in the
area which have produced earthquakes of lower
magnitudes. The Fairweatherand Chatham
faults are believedto be potential locationsfor
regional earthquakesthat may be of significance
to the KensingtonProject.

While the potential for high bedrock
accelerations existsat the project site due to
acttilty on the Fairweatherand Chatham faults,
there is no evidence of recent displacement or
surface rupture (Holocene age or younger) on
the three Iineaments (lineartopographic
features) projectingthrough the site. Existing
geologic maps identifytwo faults zones within
the project area, Geomatrii (1988). These
include the Gastineau Channel fault, which is
mapped traversingSweeny Creek, and the
Independence Lake-JohnsonCreek fault. The
Gastineau Channel fault is mapped along
Gastineau Channel near Juneau and is mapped
as continuing notthward along a topographic
low expressed as a Iineament by Slate Creek
and Sweeney Creek in the project area. A

photogeologic analysisand geologic literature
review completed by Geomatrix (1988) revealed
no evidence of Holocene or recent activii
along the Gastineau Channel fault.

According to Geomatrix (1988), several faults
and Iineaments identifiedon aerial photographs
also exist within a zone that extends
southeastwardfrom Independence Lake,
passing near the proposed mill site, mine portal
and Sherman Creek tailings alternative,through
the dewatered tailings alternative area and then
traversingthe mountain ridge in two roughly
paralleltraces to the lower section of Johnson
Creek. One of these traces extends from
Sherman Creek to the Comet Mines and
intersectsJohnson Creek below the Jualin Mine.
The other trace extends from Sherman Creek
across the ridge and down Snowslide Gulch to
Johnson Creek (Geomatrii, 1988).
Interpretationof aerial photographs and review
of geological literaturecompleted by Geomatrix
(1988) revealed no evidence of Holocene or
recent activii along the Independence Lake -
Johnson Creek faults.

The Slate Creek Iineament appears to be a zone
of step-overfaults between Sweeny Creek
Iineamentand the Johnson Creek Iineament.

Earthquake data, including pre-1900 events,
were evaluated for their impact to the
Kensingtonsite. Large magnitude earthquakes
(greater than magnitude 8.0) were identified on
the FairweatherFault from as far back as 1899.
Other large earthquakes have been identified on
the Chatham Strait Fault, which is a splay of the
Queen Charlotte Island Fault.

A detailed review of all earthquakes recorded
. from 1970 to 1990 at a radius of 200 kilometers
from the site was performed as pafi of the
seismicanalysisfor the Kensingtonproject.
This time frame correspondswith the installation
of the Alaska SeismographicNetwork which
was completed in 1971 (Lehr, 1991). This
record providesa comprehensivecatalogue of
earthquake magnitudesfor this area including
micro-seismicactivity. Micro-seismicdata was
not available for the project prior to the
installationof the Alaska Seismographic
Network in 1971. The selection of the 200
kilometerradiuswas designed to encompass an
area which included the tectonic plate boundary
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between the Pacificand North American Plates, significantearthquake activii in the past. Since
where the greatest earthquakes have occurred mid-1970 over 458 earthquakes have been
in the past. In addition, earthquake attenuation ,., . . - -mmI.:1-recomeo Within a am nmMK?i=t ,==,”. “. . . ..ta. r.a+h ,= ~f th~

curves developed for both bedrock and soil KensingtonProject site. Earthquakes occurring
conditions (Seed and Iris, 1982) indicate outside the 200 kilometer radius would not have
significantattenuation of earthquake energy any damaging effects to the proposed project.
from the source of energy release. Beyond a The majority of earthquakes occurring withinthe
200 kilometerradiusfrom the site for any given 200 kilometerradius zone have been small,
earthquake event, the peak horizontal bedrock
acceleration is substantiallydampened.
Therefore, the bedrock acceleration for large
earthquakes which have occurred on existing
faults, Faitweather and Chatham Strait Faults,
signikantly attenuate over distance. According
to documented literature (Seed and Iris, 1982),
an earthquake which occurred 80 kilometersor
futiher from the Kensingtonsite would
experience peak horizontal bedrock
accelerationswhich are substantiallyless than
the design accelerations used for this project.

As indicated, southeasternAlaska is a
seismicallyactive area which has experienced

ranging in magnitude from 2 to 4 on the Richter
scale. There have been 84 seismic events
registeringa magnitude greater than 3.5. (See
DEIS Appendix Table D1-1, Earthquake
Summaty, 1970-7990). Of these, 26 events
occurred within the Denali-Shakwak Boundary
which is the zone of seismic events that
controlsthe engineeringdesign criteria for
earthquake events in the project area. (See
Figure 3-4, Etihquake Locations, 1970-1990).

Seismic events in the Fairweather-Yakutat
Boundarywould have a lower magnitude than
those within the Denali-Shakwak boundary due
to the decrease in ground acceleration as the

\

\\
North

,x ‘*. Jf2i’enr

A
A

—.. — —————— ——. —

A
x

A

Figure 3-4, Earthquake Locations, 1970-1990
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shock wave approaches the project area.
Therefore, events within the Fairweather-Yakutat
Boundarywould register below the Maximum
Credible Earthquake magnitude of 7.0 for the
Denali-Shakwakzone.

The closest earthquake event to the Kensington
Project site (approximately 11 km north) was a
5.o magnitude earthquake, recorded on
November 11, 1987. According to available
information,including reconnaissancesurface
mapping performed by Geomatrix (1988), no
surfacedisturbance or active faulting occurred
at the Kensingtonsite as a result of this event.

Accordingto the SeismicZone Map of Alaska
(UniformBuildingCode), the site lieswithinthe
SeismicZone 2. (See Figure 3-5, Earthquake
Damage Potential). This seismiczone relatesto

North
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1, “

~

Kensington

>~

Gold Project
●

??
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;,” ‘%
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20ne I Damage \ Comment

1 Minor ; Distant earttrquskea msy eauae
, cl::mla:;trustumawittr

periods > 1,@
conesponds to Irdaneitiest V and
VI

2 Moderate Cm’responds to intensity’ WI

3 Msjor I corresponds to irrtenarty’ >Vlll

mose areas within zone 3
4 Major rJetermined by proximity 10 eertair

maior tault avstama
1 Modified Mercaili intensity ecale

Figure 3-5, Earthquake Damage Potentia/

a corresponding Modified Mercalli IntensityV1l.
An excerpt from the abridged and unabridged
definitionof an IntensityVll area is as follows:

“Everyoneruns outdoors; damage to
buildingsvaries, depending on quality of
construction,waves on ponds, turbid water

with mud; slides and caving along sand or
gravel banks...”.

A comparison of earthquake accelerationsfor
the KensingtonProject indicatesthe floating or
random earthquake located 15 kilometersfrom
the site representsthe greatest bedrock
acceleration at the site.

OTHER GEOTECHNICAL CONSIDERATIONS

In all areas where slope conditions exceed 30
percent the susceptibilityto Iandsliding,mass
wasting, and avalanches exist. Slopes in the
project area vary from level to vertical, with the
majority of the slopes greater than 30 percent.
Relativelygentle slopes are generallyfound at
lower elevationsin the alluvialflats and
estuarineareas of Sherman, Sweeny and Ophir
creeks. Relativelygentle slopes are found in
upland areas although these are of limited areal
extent. Steep slopes characterize most the
KensingtonProject area. They are common in
the alpine and subalpine areas, in most of the
ridgelineareas, along the incised portionsof
Sherman and Sweeny creeks, and along much
of the project area bordering Lynn Canal.

Slopes were measured as the rate of change in
elevation per 1,000 feet of horizontal (or map)
distance and expressed as a percentage to
develop a qualitativeassessmentof
susceptibilityto mass movement based on
slope conditions. In general, where slopes were
measured at less than 30 percent, an area was
assigned a low hazard rating. Where slopes
were measuredto be in excess of 30 percent,
an area was assigned a moderate to high
hazard.

Low hazard ,areasare generallyfound at the
lower elevations,and in the narrow alluvial
floodplainsof Sweeny and Sherman Creeks.
On occasion, low hazard areas are found in the
upland, subalpinevalleys,although these areas
are of limited extent. Low hazard areas
representa relativelysmall percentage of the
total land area within the boundariesof the
study area. The balance of the land area has
been classifiedas having a moderate to high
susceptibilityto Iandslidingand mass
movement, includingavalanches.

Areas of historiclandslidesand or avalanches

Q-7
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were mapped. (See Figure 3-6, Historic
Avalanche and Landslide Areas). Poorly

~ \ Areas That Show

b

Evidence of Snow
Avalanches and -

L Landslides

,&+--~ Bay

Figure 3-6, Historic Avalanche and Landslide
Areas

drained soil conditions, unfavorable bedrock dip
orientations, steep slope geometry, vegetative
cover, and high snow loads create ideal
conditions in portions of the project area for -
mass movement. In general these areas are
concentrated in the steepest terrain. The area
analyzed for snow avalanche and landslide
activii is bounded by Lions Head Mountain to
the north, Berners Bay to the south, and Lynn
Canal to the west. Stereoscopic aerial
photographs taken in July, 1962 and June, 1988
were the primary source of information for this
analysis.

Areas indicated on Figure 3-6, Historic
Avalanche and Landslide Areas, indicating
evidence of mass movement (landslides and

avalanches) were determined based on the
following three criteria.

●

●

●

Areas devoid of heavy spruce and hemlock
forest which commonly covers most of the
project area (frequent snow avalanche
activii has resulted in the growth of shrub
vegetation only)
Relatively high (greater than 30 percent)
slope angle
Presence of snow accumulation (source)
area, an avalanche path, and runout in the
valley below the avalanche path

The potential for small rockfalls is present in
areas other than those delineated on Figure 3-6,
Historic Avalanche and Landslide Areas. These
areas are generally of limited areal extent and
were not mapped.

Watersheds potentially affected by the proposed
Kensington Project include Sherman Creek,
Sweeny Creek, and Slate Creek. These
drainages are all perennial and terminate at
tidewater. (See Figure 3-7, Watershed
Boundaries).

Storm events for the various drainages were
calculated using the HEG1, Flood Hydrography
Package developed by the U.S. Army Corps of
Engineers. Low stream flow values were
estimated from regional regression equations
found in the Water Resources Atlas, Forest
Service Region 10 (USDA Forest Service, 1979).
Calculations were completed for 7 day, 10-year
winter low flows and storm event flows for the
various drainages. (See Table 3-3, Hydrologic
Data Summary).

DESCRIPTION OF WATERSHEDS

There are four main physical properties that
influence watershed hydrologic response to rain
and snow. These properties are as follows.

●

●

●

●
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Figure 3-7, Watershed Boundaries

Table 3-3, Hydrologic Data Summary

Stream

E
Sherman Creek @ mouth

Sweeny Creek@ mouth

Slate Creek @ mouth

Area
(sq-mi)

4.09

4.08

3.24

20-year 7-
“day Low

Flow
(Cfs)’

1.53

0.86

0.62

The climate at the Kensington Project site is
characteristically maritime, influenced by
currents in the Pacific Ocean which moderate
temperature. Climate data exists from two
stations near the site, Eldred Rock (period of
record 1941, 1943-1973) and the Jualin Mine
(period of record 1928-1929). Eldred Rock,
located in Lynn Canal approximately 7.5 miles
north of Comet, is the closest long-term weather
station to the project site. Precipitation data
from Eldred Rock was used to estimate the
monthly distribution of average annual
precipitation for the project site.

Sixty inches to over 110 inches of average
annual precipitation at the project site is
estimated in the Sherman, Sweeny, and Slate
creek drainages (USDA Forest Service, 1979).
This compares favorably with the figure of 70
inches listed as the mean annual precipitation
during 1928 and 1929 at the Jualin Mine, the
closest weather station to the Kensington
Project site. Estimates of average annual
precipitation at the project site are higher than
those measured at the Ekfred Rock weather
station because of the influences of elevation
and topography at the project site. (See Air
Quality and Climate, Chapter 3).

The maximum 24 hour precipitation on record
at both Juneau and Haines is 5.64 inches. This
is consistent with the 10-year, 24 hour
precipitation estimate for the Kensington site of
5.6 inches obtained from regional maps (USDC,
Weather Bureau, 1963) (James M. Montgomery,

Average
Annual

Streamflow
(Cfs)’

43

43

34

lstian, 1992.

Storm Events*

25-Year 100-Year
24-Hour 24-Hour PMP

(Cfs) (Cfs) (Cfs)

1,025 I 1,656 I 2,491

(Orsborn, 1991) by Pa
‘Data from Surface Water Hydrology Evaluation, by the Kensington Venture, dated November 1989;
Storm event calculated using HEC:l Flood Hydrography ModeF developed by U.S. Army Corps of
Engineers.
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1988). (See Table 3-4, Storm Event
Precipitation). Resultsof storm event modeling

Table 3-4, Storm Event Preci~ifafion’

Storm Event

2 year, 24 hour
5 year, 24 hour

10 year, 24 hour
25 year, 24 hour
50 year, 24 hour

100 year, 24 hour
PMPZ

(Probable Maximum
Precipitation)

Precipitation
(inches)

3.8
4.7
5.4
6.2
6.8
7.5

15.8 ,

“Data obtained from National Weather Service
(USDC Weather Bureau, 1963).

‘Data estimatedfrom HMR-54 (USDC, NOAA,
US Army Corps of Engineers,1983).

(HEG1) show that the Sweeny and Slate creek
drainages generate less runoff per acre of
watershed than Sherman Creek, primarilydue to
the flatter slopes and the lack off significant
amounts of rock outcrops and snow fields at
high elevations (KensingtonVenture, 1989).
Snowfall contributesan unknown but significant
portion of the total annual precipitation,and this
contributionincreaseswith elevation.

Average annual evaporationfor the Kensington
Project site of 17.4 inches was deriied from
records kept at Juneau airport during the period
of record from 1969 through 1979 (Knightand
Piesold, Ltd., 1990).

Soil, vegetation, and watershed characteristics
are all site specfic measurable propertiesthat
were evaluated through field studies and
analysis of topographic maps. Soil and
vegetation conditionsfor each watershed in the
project area are described in a subsequent
section (See Soi/s/Vegetation/Wet/ands,
Chapter 3).

Sherman Creek

Sherman Creek flows from the base of Horrible
Hill and discharges into Lynn Canal at Comet
Beach. The upper reaches of the Sherman
Creek valley are heavily impacted by avalanches

and rock slides. The lower reaches are in low
lands characterized as second growth rain
forest. Elevation in the Sherman Creek
drainage ranges from Oto 5,552 feet MSL

A hydrologicsoil group analysiswas performed
on the soils in the project study area based on
the resultsobtained from Dames & Moore
(1989c). It was determined that hydrologicsoil
group “B”best representsthe Sherman Creek
drainage basin. Soils in the hydrologic soils
group “B”have moderate infiltrationrates, when
thoroughlywetted, and have a moderate rate of
water transmission. Study area soils are
covered with a thick, very permeable peat layer
with an undertyinglayer of typically clean sands
and gravels. Much of the surficialmaterial in
this drainage is derived from fine texture tills.
These deposits also are found on gentle side
slopes. The presence of shallow ground water
is determined by the thickness of permeable
soilsand the gradients of 100alslopes. (See
Soils,/Vegetation flatlands, Chapter 3).

Vegetation in the Sherman Creek drainage is
representedby closed hemlock/spruce forest.
Alderoccurs on disturbed sites and alluvial
terraces. Understofy vegetation is represented
by muskeg and low growing woody vegetation.
(See Soils/Vegetation/Wetlands, Chapter 3).
Canopy cover dens.~ ranges from 80 to 100
percent. Ground cover density is 100 percent,
except in areas where rock outcrops occur
(KensingtonVenture, 1989).

There are three principaltributaries of Sherman
Creek upper Sherman Creek, Ophir Creek and
tributaries,and an unnamed tributary which
flows into Sherman Creek from the south
downstream of upper Sherman Creek.

The Ophir Creek tributary of Sherman Creek is
steep, rocky, and not well vegetated.
Consequently, runofffrom Ophir Creek is fast,
accounting for up to 90 percent of the peak
flows to lower Sherman Creek (Kensington
Venture, 1989). Channel characteristicsof
Sherman Creek and Ophir Creek are described
in greater detail underAquatic Resources,
Chapter 3.

The USGS maintainedand operated a gage at
Sherman Creek from September, 1914 to
December 1917. This station (historicSherman
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characteristicsof Slate Creek are described in
greater detail under Aquatic Resources, Chapter
3.

Soil characteristicsof the Slate Creek drainage
appear to be similarto the Sherman Creek
drainage based on field observationsand
evaluationsof aerial photographs (Echo Bay
Exploration, inc. and Coeur d’Aiene Mines,
Corp., 1990).

Vegetation types in the Slate Creek drainage
include grass-sedge meadow, lake shore
wetland, and hemlock/spruce forest. (See
Soilsflegetation/Wet/ands, Chapter 3): --

The sevenday average low flow with a twenty-
year recurrence interval (7Q20) at the mouth of
Slate Creek is estimated to be 0.62 cfs or 278
gpm (Paustian, 1991).

SURFACE WATER QUALITY

Sherman Creek

Sutiace water quality data for the Sherman
Creek drainage were obtained from fiie
monitoringstations. Upper Ophir Creek (station
no. 102), Ophir Creek tributary (station no. 103),
North Ophir Creek (station no. 110), Upper
Sherman Creek (station no. 104 and later 109),
and Lower Sherman Creek (station no. 105).
Severalwater quality samples were also
collected at the proposed mill site (station no.
107). (See Figure 3-8, Sutiace WaterMonkon’ng
Sites). Baselinewater quality monitoringwas
initiatedin October, 1986 and continuesto be
collected. The Draft EIS discussedwater quality
from the period of October, 1988 through
October, 1990. Water quality data collected
from November, 1990 through June, 1991 was
available for the Final EIS.

Laboratory procedures used for analyses of
water quality data followed U.S. Environmental
ProtectionAgency recommended guidelines.
However, due to public comments received,
methods used for analyses were changed,
thereby lowering detection limits,for the
following parameters: copper, lead, mercury,
silver,seleniumand zinc. Analysesreflecting
these changes began in September, 1991. A
historyof the analytical methods used and
changes made are found in IML, 1992.

Sherman Creek water is of calcium bicarbonate-
sulfate type with low alkalinityand hardness.
The content of total dissolved solids ranged
from 16 to 194 mg/1 with a median value of 55
mg/1 (October, 1989 through October, 1990).
The pH ranged from 6.0 to 7.8 units with a
median value of 7.3. The median values for the
period October, 1968 through October, 1990 for
ail metals monitored were less than laboratory
detection limits. Additionaldata collected from
November, 1990 through June, 1991 was
consistentwith the previous period of record.

Water quality in Ophir Creek is similarto the
water in Sherman Creek, with occasionally high
amounts of total dissolvedsolids (996 mg/1 on
March 22, 1990, Ophir Creek tributary, station
no. 103). The total dissolved solids at Ophir
Creek tributary and upper Ophir Creek ranged
from 22 to 996 mg/1 with a median value of
68.5 mg/1 (October, 1989 through October,
1990). The higher total dissolved solids values
occurred during winter and early spring periods
and corresponded to high total dissolved solids
values in the sedimentationpond (station no.
101). Station no. 101 represents mine water
originatingfrom the 650- foot level. (See
Ground WaterHydrology, Chapter 3). The pH
in Ophir Creek ranged from 5.7 to 7.6 with a
median value of 7.0 (October, 1986 through
October, 1990).

The median values for all metals monitored in
Ophir Creek were below laboratory detection
limitswith the exception of dissolved iron (0.05
mg/1), and total manganese (0.03 mg/1).
However, these values were within the range of
concentrationstypical of natural waters in the
Juneau area. Again, data collected during
November, 1990 and June, 1991 was consistent
with the previousperiod of record (October,
1988 through October, 1990).

Three months of data (April,1991 through June,
1991) were availablefor the north Ophir Creek
station (no. 11O). Monitoringat this station was
initiatedto provide additional undisturbedwater
quality data for Ophir Creek. Upper Sherman
Creek (station no. 109) and Sweeny Creek
(station no. 106) are also undisturbeddrainages.
A comparison of north Ophir Creek and Ophir
Creek tributay show that the water quality in
Ophir Creek tributary is influenced by the
sedimentationpond (station no. 101). Minimum
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values for the following parameterswere sfightly
less in North Ophir Creek than at Ophir Creek
tributary turbiiity, nitrate as N, nitrate+nitrite
as N, sulfate, total dissolvedsolids,and
hardness. This comparison was based on only
three months of data and the dtierences in
concentrationswere small.

Water quafityof mine waters are represented by
station no. 101 (850-foot levef) and station no.
108 (2000-foot level). These stationsare
discussed in detail in Ground WaterHydrology,
Chapter 3.

Elevated concentrationsof nitrateswere noticed
in the KensingtonProject area sutface streams
and ground water during the monitoringperiod
beginningthe summer of 1988. The increased
nitratescontent in the sedimentation pond for
shoit periods of time could be caused by a spill
of ammonia nitrate explosives (ANFO) used in
the undergroundworkings. After detonation the
residualnitratesare not in a soluble form, and,
therefore, only spillsand/or unexploded ANFO
could contribute nitratesto surface and ground
water. Nitrate concentration peaks in
September, 1989 and June, 1990 could be
caused by unexploded ANFO. However, the
average nitrate concentrationsfrom June, 1988
through June, 1991 was higher at the Ophir
Creek tributary (station no. 103) than it was at
the sedimentation pond (station no. 101, located
upstream of station no. 103).

There may also be some natural sources of
nitrate, contributionfrom muskeg, that may
cause slight increases in nitrate concentration.
Concentrationsof nitratefor July, 1989 were
consideredto be laboratory or sampling error.
All stationsduring this month, including
undisturbedlower Sweenyand upper Sherman
Creek showed concentrationsout of line with all
other nitrate concentrations.

Sulfate concentrationsat all monitoringpoints
indicatedthat the sedimentationpond (station
101), or waters originatingfrom the
undergroundexploration area, are a sulfate
source and sulfate is being diluted downstream.
Sulfate may be added to mine waters from
blasted materialduring exploration. However,
there has been no decrease in pH of any of
these streams as a result of explorationactivii.

Some vafues of total cyanide were obsenmd in
baseline data from Sherman and Ophir creeks
above the 0.005 detection limit. However, most
of the observ&i cyanide measurementsare near
or below the generally accepted sensitivitylimit
of 0.02 mg/1. The laboratory used U.S.
EnvironmentalProtection Agency recommended
method 335.2, including pre-treatmentwith
sulfuricacid to avoid nitrate/nitrite interference
(EPA, 1980). There are no known natural
sources of cyanide in su~ce waters within the
project area. There afso has been no use of
cyanide reagents by KensingtonVenture to date
at the project site. It is also possiblethat these
werefalse readings resulting-from-interference
from high nitrate concentrationsin the water
samples even though pre-treatmentwas used
(Spannageir 1991; IntermountainLaboratories,
1991).

Sweeny Creek

Surface water quality monitoring in Sweeny
Creek was initiitsd in May, 1988. One
monitoringstation is located in the lower
reaches of Sweeny Creek. Sweeny Creek is
considered an undisturbeddrainage because
there has been no history of mining or
exploration in this drainage.

Sweeny Creek water quality is of bicarbonate
cafciumtype with a low content of total
dissolvedsolids ranging from 20 to 106 mg/1,
with a median value of 62 mg/1 (May, 1988
through October, 1990). The pH ranged from
6.6 to 7.9, with a median value of 7.3. Surface
water qualii in Sweeny Creek is similarto the
surface water qual.kyin Sherman Creek, with a
generally lower content of dissolved solids. The
trace metals content was predominantlybelow
the laboratory detection limits. The median
values for all metals were below laboratory
detection limitswith the exception of dissolved
and total iron (O.O7and O.O9mg/1, respectively).
Water quality data collected from November,
1980 through June, 1991 was consistentwith
the previous period of record (May, 1988
through October, 1990) with the exception of
chloride. Concentrations of chloride in the later
period of record were greater than the
maximum recorded previouslyby up to 7 mg/I.
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Creek) was located 0.8 miles from the mouth of
Sherman Creek at an elevation of 400 feet. In
order to determine if the short-term historic
Sherman Creek data could be considered
representat”weof current conditions, historic
stream flow data for a gaging station with a
long-term period of record, located near the
Sherman Creek gage, was researched. The
Gold Creek gage at Juneau provided
measurementsduring the 1917 to 1920 period,
in addition to more recent records (1945 to
1982). A mean annual flow at Gold Creek for
1917 to 1920 of 104.8 cubic feet per second
(cfs) was nearly identical to the long-term mean
annual flow of 104.6 cfs. ‘Wnh this comparison
it can be reasonably assumed that the short-
term average annual flow recorded at the
Sherman Creek gage (30.8 cfs) will be a good
indicationof the average flow that could be
expected at the site. (See Table 3-5, Mean
Monthly F/ows for Sherman Creek). The

Table 3-5, Mean Monthly Flows’ for Sherman
Creel

Month

January
February
March
April
May
June
July
August
September
October
November
December
Mean
Annual

)ata based on

(da)
Streamflow

6.8
7.6

16.0
28.0
47.0
61.0
37.0
50.0
46.0
44.0
20.0
6.4

30.8

?suitsobtaina

(9w)

3,049
3,407
7,173

12,533
21,072
27,348
16,588
22,417
20,623
19,727
8,967
2,869

13,809

rom USGS
gaging station located 0.8 milesfrom the
mouth of Sherman Creek at an elevation of
400 feet. Period of record, 2 1/3 years,
1914 through 1917.

maximum obsetved discharge at the historic
USGS gage on Sherman Creek was 208 cfs.

Stream flow has been continuously measured at
monitoringstations on Sherman and Ophir

creeks from 1988 to present. (See Figure 3-8,
Surface Water Monitoring Sites). Monitoring
commenced in Ophir Creek during July, 1988,
in lower Sherman Creek during October, 1988,
and on upper Sherman Creek during November,
1988. Monitoring has been disrupted at these
stations periodicallydue to severe weather
condfiions. An additional monitoring station
was added to the monitoring network on Ophir
Creek in April, 1991.

Based on records currently available, the stream
flow at the upper Sherman Creek monitoring
station (no. 109) ranged from 0.48 cfs (February
21, 1990} to 203 cfs (March 5, 1990). Upper
Sherman Creek was initiallymonitored at station
no. 104 for three months from May 24, 1988
through July 26, 1988. Station no. 104 was
moved downstream to a more stable stream
section (station no. 109) with a better hydraulic
cross-sectionand less bed-load movement.
The relocation of this station does not affect the
integrii of the monitoring network because it
was moved early in the program and water
qualii data collected from station no. 104 does
not vary significantlyfrom later sampling at
station no. 109.

Ophir Creek tributary flows (station no. 103)
ranged from 0.0 cfs (during November,
December, 1990 and April, 1991) to 36 cfs
(November 30, 1988). Minimum stream flows
may have been greater than zero but were not
large enough to accurately measure. Monthly
monitoringof North Ophir Creek was initiated
April 29, 1991. Flows ranged from 5.01 cfs
(May 13, 1991) to 30.28 cfs (June 22, 1991).
Continuous monitoringat this site was initiated
in July, 1991.

Lower Sherman Creek flows ranged from 3.1 cfs
(January 12, 1991) to 232 cfs (October 1, 1990).
The sevenday average low flow with a twenty-
year recurrence interval (7Q20) at the mouth of
Sherman Creek is estimated to be 1.53 cfs or
685 gpm (Paustian, 1991). Weekiy stream flow
monitoring 10 feet below the lower Sherman
Creek station (no. 105) and 10 feet below the
upper Sherman Creek station (no. 109) was
initiatedJanuaty 5, 1991. Flows measured at
these sites during January, 1991 ranged from
1.16 to 1.98 cfs in upper Sherman Creek and
from 3.45 to 5.65 cfs in lower Sherman Creek.
Continuous monitoringdata for upper Sherman
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Creek were not available for comparison during
this period. On average, continuous monitoring
in lower Sherman Creek compared reasonably
well with weekly monitoring. A winter thaw in
late January resulted in increasedflows. The
weekly monitoringwas discontinuedas its
purpose was to record low winter flows. The
magnitude of winter flows in 1991 were in
agreement with the low flow ranges from
continuous monitoring in previousyears.

Sweeny Creek

Sweeny Creek flows from the southeast to the
northwestand discharges into a bay of Lynn
Canal about 1,500 feet north of Point Sherman.
The creek flows through a very steep-sided,
narrow valley, and evidence of past landslide
activii is apparent in the upper portion of the
drainage. Elevationin the Sweeny Creek
drainage ranges from Oto 2,700 feet MSL

Soil cover is thin and is estimatedto be about 2
to 4 feet thick. The stream gradient is very
steep and the stream bottom is generally
composed of cobbles and boulders (Echo Bay
Exploration, Inc. and Coeur d’Alene Mines,
Corp., 1990). A description of stream channel
characteristicsis provided in a subsequent
section. (See Aquatic Resources, Chapter 3).

Vegetation in this area consistsof
hemlock/spruce forest near the beach, grading

Figure 3-3, Surhce Water Monitoring Sites

to open muskeg/shore pine forest at higher
elevations. (See Soilsflegetation/Wetlands,
Chapter 3). The sides of the valley are heavily
wooded with large spruce. The trace of the
Gastineau Channel Fault is projected to follow
the alignment of Sweeny Creek.

Stream flow is monitored in Lower Sweeny
Creek, monitoringstation no. 106. The station
was monitored from October 1988 through
January, 19S9 and from September 1989 to
present. Based on currently available
information,stream flow in lower Sweeny Creek
ranged from 0.0 cfs (March, July, August, and
September, 1990) to 241 cfs (November 30,
1988). Again, minimumstream flows may have
been greater than zero but were not large
enough to accurately measure. The sevenday
average low flow with a twenty-year recurrence
intend (TQ20) at the moixh of Sweeny Creek is
estimated to be 0.86 cfs or 386 gpm (Paustian,
1991).

Slate Creek

Slate Creek is located south of the Sherman
Creek and Sweeny Creek watersheds. Slate
Creek drains into Bemers Bay. Elevation in the
Slate Creek drainage ranges from Oto 2,520
feet MSL The north fork tributary of Slate
Creek drains into a series of small lakes which
are located on a south facing terrace with
relativelythin tree cover. Channel
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WATER RIGHTS

Research of the files at the Alaska Department
of Naturai Resources has revealedthat there are
no water rights in the project area (Sherman,
Sweeny, and Slate creek drainages) other than
those filed by the Appticant. A temporary
authorizationto use some water at the site has
been granted for explorationoperations. Water
for the project would eventuallycome from
surfacewater and ground water wells that
would be estabtiihed and maintainedfor the iife
of the project. Water rightswould be obtained
from the Aiaska Department of Naturai
Resources.

Historically,water infiow into mines in
southeasternAlaska have hampered mining
efforts. The Treadwell Mine which was located
near Juneau was flooded by seawater from the
Gastineau Channel in 1917 (Stone, 1980). in
the Comet Lode Mine, located near the
KensingtonMine, heavy flooding on the lower
levels of the mine forced operationto cease in
1897 (Rogers, 1917). The lowest drift at this
mine was driven at an elevation of
approximately 1,650 feet.

The Jualin Mine in Johnson Creek has an adit
eievation of approximately75o feet and
experienced heavy inflow of water at deeper
ieveis untii water inflowactuaily impeded ore
extraction in 1901.

DESCRIPTION OF GROUND WATER
RESOURCES

Ground water at the KensingtonProject has
been characterized for the foiiowingiocations.

●

●

●

Underground Mine
Proposed Mill and Taiiings Site and
Alternative (E) Dewatered TailingsSite -
Sherman Creek
Alternative (D) Tailings Site - Sweeny Creek

Underground Mine

Ground water has been encountered during the
underground expiration act”~itiesat the site.

Present mine water discharge is variabie,
rangingfrom approximately 100 to 400 galions
per minute. The majority of the water enters the
explorationworkings aiong a fracture system,
oriented northwest-southeastwithin the mine,
with water movement occurring aiong fractures
and faults of the mineralizedzon&. It appears
that water discharges rapidiy into the
expiration workings at the time of face opening
or driiiing,but this infiowdecreases rapidiy over
time. Seasonal variation in ground water inflow
is aiso expected due to the fluctuation of water
infiltrationinto the overiying strata.

Water flow into the KensingtonMine depends
primarilyon fracture (secondary) permeabiiii.
Water bearing fauits and/or fracture systems
connected with the recharge areas at the
surface are conduits for mine inflow. The
recharge potential is high due to the high
average annuai precipitation (up to 100 inches)
and accumulationsof snow.

Facilities Site (Alternatives B, C, D & E),
Taiiings Sie (Alternative B & C), Dry Tailings
Sie (Alternative E)

A number of ground water monitoringwells
have been instaiiedin the Sherman Creek
drainage. (See Figure 3-9, Ground Water
Monitoring Wells). Water Ieveis have been
measured in various borehoies and monitoring
wells. Water ievel monitoringdata have been
used to develop a potentiometricsurface map
(See Figure 3-10, Potentiometric Surface Map).
The generai trend indicatesthat the
potentiometricsurface conforms to surface
topography, and ground water flow direction is
generaiiyeast to west toward Lynn Canal.
Along the monitored section of Sherman Creek,
ground water from the tiil and bedrock
discharges into the stream throughout the year,

F~e d.tierent geoiogic unitswere defined in the
Sherman Creek drainage area (Dames and
Moore, 1990a).

● SurficialPeat
. Aiiuviaiand Terrace Sands & Gravels
● Blue-grayGlacioiacustrineClayey Tiil
. Green GlaciofiuviaiTili
● PhylliteBedrock

These unitswere defined by anaiysis of
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Figure 3-9, Ground WaterMonitoring Wells
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Figure 3-10, PotentiometricSutiace Map

3-16



‘t

Kensington Gold Project FINAL ENVIRONMENTALIMPACT STATEMENT Chapter 3

These unitswere defined by analysis of proposed Sherman Creek tailingsfacilii. The
geologic data collected from the monitoringwell range of hydraulic conductivii for the alluvial
drill holes and other geologic sampling sand and gravel was calculated as
locations. (See Figure 3-17, Geologic Sample approximately2.8 x ltJ1 to 2.8x 101ft/day (9.9
Sites). x 10* to 9.9 x 10= cm/see).

Hate Creek SH-21
Jnear (Independence ■ Bulk Sample K & P

T,
● Drill Hole

\ A Test Pii

-..
Seismic Refraction Line
—— —
Fault Line

SH-14B Scale (Ft.)

SH-’i2

BSKP-1

Data Courtesy of
Knight and Piesold Limited

-, ---- ..- ,-. .
Plgure a-11, tieologtc a-ample a-ires

Ground water occurs in all f~e units. In
general, these geologic units equate to three
hydrogeologic units, alluvialand terrace sands
and gravels,till, and phyllite bedrock. The
sufficialpeat is not impoitant for ground water
flow because it is relativelythin. Wfihin the
three hydrogeologic units, perched and
saturated zones were encountered during
drilling.

Generally, in the alluvialand terrace sands and
gravelsand till units, ground water flows in
lenses of gravels and sands and is confined by
siltsand clays. The sand and gravel lenses
may be discontinuous,which is typical of
glacioffuvialdeposits. Ground water flow in the

The second hydrogeologic unit is composed of
till and discontinuouslenses of sorted sands
and gravelswhich underlie most of the Sherman
Creek drainage. This unit c::: be divided into
two subunits,the blue till and the green till. The
blue till is finer grained and more uniformthan
the green till deposits. The hydraulic
conductivii of the blue till, based on field
testing, ranges from 4.3 x 10= to 2.8 x 10-2
ft/day (1.5x 10* to 9.9 x 10+ cm/see). This
unit is found in the central part of the proposed
tailings storage facilityarea. (See Figure 3-72,
Sherman Creek Drainage Geologic Units and
Figure 3-13, Cross Sections of Sherman Creek
Geologic Units).

bedrock occurs primarilyalong fractures. The green till is heterogeneousand generally
coarser grained than the blue till. The hydraulic

The first hydrogeologic unit is composed of conductivii of this unit, based on field tests,
alluvialand temce sands and gravelsWlch ranges from 2.5 x 10+ to 2.3 ft/dav (8.8 x 10-7to
bound the area creeks, (See ~gure 3-72, 8.1 x 104 cm/see). The green’till is found along
Sherman Creek Drainage Geologic Units and the perimeter of the proposed tailings storage
Figure 3-13, Cross Sections of Sherman Creek area. (See Figure 3-12, Sherman Creek
Geo/ogic Units). This unit covers most of the Drainage Geologic Units and Figure 3-13,
area :; the proposed tailingsfacility in Sherman Cross Sections of Sherman Creek Geologic
Creek. It is assumed that most of this unit Units).
would be excavated during constructionof the ‘
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Figure 3-12, Sherman Creek Drainage Geologic
units
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Figure 3-13, Cross Sections of Sherman Creek
Geologic Units

The third hydrogeologic unit is the phyilitic
bedrock. This unit outcrops along the tailings
embankment and in the upper reaches of
Sherman Creek. (See Figure 3-72, Sherman
Creek Drainage Geologic Units and Figure 3-

3-18

13, Cross Sections of Sherman Creek Geoiogic
Units). The hydraulicconductivii of the -
bedrock, based on field tests, ranged from 8.8x
10+ to 2.1 x 10+ ft/day (3.1 x 10-7to 7.4 x 10*
cm/see).
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Recharge into the ground water system
originatesmostfyfrom direct infiltrationof
precipitationand snowmelt. The indirect
infiltrationfrom the losing sections of the local
streams is negligible because major parts of the
streams have a gaining character throughout
the project area. Recharge into the ground
water system was estimated at 15 to 20 percent
of the average annual precipitation.This
estimate is based on the resultsof studies by
Gieck and Kane (1986) and Bauer and Vaccaro
(1988) and on a comparison of the climatic and
soils characteristicsof the referenced study
areas (near Fairbanks,Alaska and the Columbia
Plateau in Washington, Oregon, and Idaho) and
the Kensingtonsite. The project site is covered
mostly by soils of the hydrologicgroup “B”with
moderate infiltrationrates when thoroughly
wetted.

The rate of ground water recharge is influenced
by seasonallyfrozen soils. Accordingto Munter
(1986), who completed a study of ground water
recharge through frozen soils at Anchorage,
Alaska, the major reason for the reduced
recharge in most areas where soilsare frozen
during part of the year is the unavailabilityof
water, rather than the reduced permeabilityof
frozen soils.

The rate of ground water recharge in
climatologicalsettingswithout significant
seasonallyfrozen soilswas estimated at 35
percent of annual precipitationby Bauer and
Vaccaro (1988). These authors calculatedthe
annual recharge to the Columbia Plateau region
in Washington, Oregon, and Idaho in 53
referenced zones. The recharge value of 35
percent of annual precipitationwas based on
reference zones that were forested,
undeveloped, and had relativelyhigh annual -
precipitation.

Dischargefrom the ground water system occurs
along the local drainages and into Lynn Canal.

Alternative (D) Tailings Site - Sweeny Creek

The geologic and soil characteristicsof the
Sweeny Creek drainage were determined by
helicopter reconnaissanceand by walking the
creek bed.

The site investigationperformed by Dames &
Moore (1989c) concluded that geologic and soil
conditionsat Sweeny Creek would be similarto
those encountered at Sherman Creek.
Therefore, till and bedrock are the main water
bearing strata in the Sweeny Creek drainage.
The ranges of the hydraulic conductivii should
be similarto those measured at Sherman Creek.
The ground water table in the water bearing
strata is near the ground surface, and Sweeny
Creek should be a gaining stream.

GROUND WATER QUALITY

Ground water quality has been monitored
during explorationoperations in the
underground mine and in nine monitoringwells
during the period from June, 1988, to present.

Samples of water were taken from both the
2,000 foot level and the 850 foot level adits. It
should be noted that ground water quality
samples of water flowing from the lower adit
were taken at the sediment pond outlet.

The Draft EIS discussedwater quality from the
period of June, 1988 through October, 1990.
Water quality data collected from November,
1990 through June, 1991 was available for the
Final EIS. Laboratory procedures used for
analyses of water quality data are described in
Sutface Water Quality, Chapter 3.

Underground Mine

The water discharged from the 850 foot level
adit and sampled at the sedimentation pond is
of calcium sulfatetype with a range of total
dissolvedsolids (TDS) from 300 to 1,268 mg/1
with a median value of 742 mg/1 and pH of 7.0
to 8.0 with a median value of 7.8 (June, 1988
through October, 1990). The median values for
the period June, 1988 through October, 1990
for most metals monitored were less than
laboratorydetection limitswith the exception of
the following: total aluminum (0.10 mg/1, at
detection limit), total iron (0.43 mg/1), dissolved
manganese (O.O2mg/1, at detection limit), total
manganese (0.07 mg/1), dissolved molybdenum
(0.04 mg/1), and total molybdenum (0.06 mg/1).
The median concentrationsreported above
detection limitsare within the range of
concentrationstypical of natural waters in the
Juneau area. Additionaldata collected from
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November, 1990 through June, 1991 was
consistentwith the previousperiod of record.

Water samples collected at the 2,000 foot level
adii are of calcium bicarbonate type. The TDS
content on this level was substantiallylower
than at the lower level. The TDS content
ranged from 46 to 102 mg/1 with a medan
value of 81 mg/1 and the pH ranged from 6.7 to
7.9 with a median value of 7.7 (May, 1988
through May, 1989). The medan values for the
period May, 1988 through May, 1989 for all
dissolved metals (total metalswere not
measured during this period) were less than
laboratory detection limitswith the exception of
dissolved copper (0.006 mg/1) and dissolved
zinc (0.004 mg/1). There was no additional -
monitoringat this site after May, 1989.

Mill and Tailings Site - Sherman Creek

Four of the nine wells (SH-7, SH-8, SH-10, and
SH-11A) were contaminated by grout during
installation. The contamination resulted in
unreasonablyhigh pH values. These four wells
were not used in the ground water quality
characterization.

Fwe monitoringwells (SH-3, Sti-4, SH-9A, SH-
11B, and SH-12) were used for the ground
water quality evaluation. These wells have been
sampled monthlyfrom the fall of 1989 to
present. Two monitoringwells SH-9B and SH-
23 were added to the monitoringnetwork in the
spring of 1990.

Ground water in the Sherman Creek drainage is
of bicarbonate calciumtype with a range of TDS
from 21 to 479 mg/1 and a median value of 160
mg/1. The pH ranged from 6.0 to 9.9, with a
median value of 7.9 (August, 1989 through
October, 1990). Median concentrationsfor
metals measuredfor the August, 1988 through
October, 1990 period were below laboratory
detection limitswith the exception of the
following: total aluminum (3.00 mg/1), total
arsenic (0.01 mg/1), total copper (0.06 mg/1),
dissolved and total iron (0.05 and 9.52 mg/1,
respectively),dissolvedand total manganese
(0.04 and 0.75 mg/1, respectively),total nickel
(0.01 mg/1, at detection Iimfi), and total zinc
(0.07 mg/1). Additionaldata collected from
November, 1990 through June, 1991 was
consistentwith the previousperiod of record.

Sweeny Creek

Ground water quality samples have not been
collected, at this time, in the Sweeny Creek
drainage. From a comparison of the available
surface water quality data for Sweeny Creek
with surface and ground water quality data in
Sherman Creek, it is possibleto make the
following assumption. The ground water in the
Sweeny Creek drainage is of bicarbonate
calcium type, with a low value of total dissolved
solids and a pH of about 7.5.

Site-specificfield studies, regional published
reports and other literature,and agency file data
were reviewedto obtain informationon the
aquatic resourcesof the area. These sources
were supplementedthrough interviewswith
biologistshaving expertise of the area or the
species inhabningthose waters. Relevant
findingsare presented in the following sections.

●

●

●

●

Oceanography
Marine Biota
Commercial Fisheries
Freshwater Biota

0CEAN0GRAPH%

The proposed project is situated along the
eastern shore of Lynn Canal. This body of
water and its southern extension, Chatham
Strait, constitutethe longest and straightest
fiord along the coast of Alaska and British
Columbia (McLain, 1969). The canal occupies a
deep U-shaped valley with steep walls rising
1,000 to 1,500 meters above the floor. Lynn
Canal extends for 150 kilometers, includingthe
inletsat the head of the canal, and has a
maximumwidth of 20 kilometers (McLain, 1969).
The canal floor is relativelyflat at a depth of 200
to 300 metersthrough much of its central basin.
Near its mouth, the canal narrows and deepens
to 500 to 700 meters.

Oceanographic field surveyswere conducted
for the KensingtonProject in 1988 and 1989 in
Lynn Canal (Dames & Moore, 1988 and 1990b
Rescan, 1990). The purpose of those surveys
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was to determine distributionaland seasonal
patterns in the chemical and physical prope~ies
of waters in Lynn Canal near the proposed
project. Studies also were conducted on the
chemical composition, physical properties,and
bathymetry (depth) of the sea bottom. A
seismic suwey was completed to document sea
floor conditions in Lynn Canal near the project
area.

A number of current meter mooringsand
sedimentationtraps were also deployed. Grab
samples of the sea bottom within the study area
were analyzed to determine patticle size at the
intetiace between the water and sea floor
sediments. Sample sites establishedfor these
studies are plotted on Figure 3-74, Lynn Canal
Oceanographic Sample Sites.
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Water Column Structure

During summer, temperature and salinity
gradientswithin the Lynn Canal water column
act in concert to create a strong dens”~
gradient between the surface and deeper water
(McLain, 1969; Rescan, 1990). Stratification
along this density gradient was observed in the
vicinityof the project site in September, 1988
(Rescan, 1990). The surface layer exhibtied
relativelylow salinity (15 ppt) with a temperature
of 11* C; below about 75 meters, salinityand
temperature were relativelyconstant at 32 ppt
and 5.5° C, respectively(Rescan, 1991).
Stratificationis much reduced in winter, as
indicated by April 1989 data (Rescan, 1991). By
June, 1989, stratificationalong these gradients
was again strongly evident. Identical patterns
were described by McLain (1969) for other
locations in Lynn Canal.

Circulation Patterns

The circulationpatterns of Lynn Canal are the
resultof a variety of factors includingfreshwater
input, tidal exchange, winds, seawater density
distribution,the earth’s rotation (Coriolis), and
bathymetricand topographic features (McLain,
1969; Rescan, 1991). While the relative
influenceof each of these varies both
temporally and spatiallywithin the canal, the
dominant forces are freshwater input, tides, and
winds (McLain, 1969; Rescan, 1991).

Because of freshwater input, Lynn Canal
exhibitsa classicalestuarine circulationpattern:
a general seaward movement of a surface
freshened layer and a landward movement of
deeper, more saline layers (McLain, 1969;
Rescan, 1991). A large input of freshwater
occurs into the canal from various riversand
streamstogether with precipitation.

This freshwater input, which remainsassociated
with the surface layer, also is a major factor
producing stratificationin the canal (McLain,
1969). This results in a general seaward
movement of a fresh or brackish surface layer
being forced along by the hydraulichead of
more freshwaterentering behind it. Seawater,
which is entrained upwards into the surface
layer from below, is moved seaward also. To
balance this flow, a headward replacement flow
of seawater occurs at a deeper level, generally
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creating a two layered circulationpattern within
the canal (McLain, 1969; Rescan, 1991).

Estuarinecirculationis greatest during summer
and fall when freshwater input is at its highest
level but minimalduring winter when freshwater
input is at “mlowest level (Mclain, 1969).
Because of the lack of freshwater input during
winter, tidal exchange and winds are the
dominant forces creating circulationduring that
season (McLain, 1969).

Tiial flows are oscillatory,last about 12.4 hours,
and are present throughout the water column in
Lynn Canal (McLdn, 1969). Tidal amplitudes ~-
range up to 6 meters near the project site
(Rescan, 1991). McLain (1969), citing the U.S.
Coast and Geodetic Survey (1967) and
Woodwotth and Haight (1927), noted that
maximum southward-flowingebb (outgoing)
currentswere greater than northward-flowing
flood (incoming) currents in Lynn Canal,
resultingin a net southerlyset of the surface
current. He attributed this to freshwater runoff.

Wind driven currentswithin Lynn Canal are
variable and exist primarilywithinthe surface
layer (McLah, I%!l Rescan, 1991). The
regionalwinds are typically southetiy to
southeasterlyand are generated by dominant
low pressure off the Prince of Wales
Island/Queen Charlotte Islands region (ADF&G,
1979). These winds typically range from 5 to 35
knots and, when strong enough, alter southward
surface flow. During winter, a large pressure
gradient can exist over the length of the canal,
creating extremely strong winds, known locally
as Taku winds, which blow through the
mountain passes and down the canal. These
winds can exceed 100 knots.

..
These dominant factors affecting circulationare
the main determinantsof the flushing rate of
Lynn Canal on the whole; the other factors can
modify flows at specific locations within the
canal. Based on an extensivedata set of
currentscollected at differentdepths in the
canal, Kesslerand Vlgers (1991) estimatedthe
residencetime of water for the entire Lynn
Canal north of Point Sherman to be about 12 to
20 days. These values represent conservative
estimates of the average amount of time
requiredto flush upper Lynn Canal.

Circulationcan be modiki by the combination
of factors interacting in specific areas within the
canal. For example, topographic features along
the shorelinescan modify the prevalent flow
patterns at specific sites, such as the eddy-like
condition that appears to occur north of Point
Sherman. In this case, the eddy-like circulation
that can occur would be controlled largely by
the tide with perhaps secondary influencesfrom
the internaltidal circulationand assoc.~ted
seasonal effects. None of these factors is
consistentwith a m-circulatingretentionfeature
that could remain in place for days at a time off
Point Sherman (Kesslerand Vigers, 1991) Such
a condition could only occur under certain
conditionsthat are in large part seasonal.
When these conditions occur the m-circulation
feature would be regulated by the tide and
therefore would be highly variable over short
time periods, i.e. minutes (Kesslerand Vigers,
1991).

Current Velocities

Currentvelocitieswere measured near the
project site from September 1988 to June 1989
using current meters deployed at depths
between 24 and 260 meters (Rescan, 1990).
Average velocities at 50 to 60 meters ranged
from 11.5 centimeters per second in an up
canal direction and 10 centimeters per second
in a down canal direction to 2 to 8 centimeters
per second in cross channel directions (Rescan,
1991). The highest 10 percent of the measured
velocitiesranged from 28 centimeters per
second in both up and down canal directionsto
6 to 16 centimetersper second in cross channel
directions.

Bottom Characteristics Near the Project Site

The physical features of the submarine slope
near the KensingtonProject site are complex.
(See Figure 3-15, Lynn Canal Bathymetric
Contours Near Point Sherman). The northern
portion of this area is broader and has less
variation in relief than the southern pottion.
Based on echo-soundings,the nearshore areas
appear to include rock outcrops, ledges and
slopes, especially in the gullied areas (Dames &
Moore, 1988).
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Figure 3-15, Lynn Canal Bathymetric Contours
Near Point Sherman

Suspended Sediment and Deposition

Total suspended solids (TSS) were measured at
seven stationsand seven depths on three
occasions near Point Sherman (September,
1988; April, 1989; and June, 1989; see Rescan,
1990). The data were pooled following
statisticalanalysesthat showed no significant
dependence of measuredTSS on station, depth
or samplingtime (Kesslerand Vigers, 1991).

Sediment traps to measure naturallyoccurring
particle deposition rates were deployed,
typically for two months at a time, at three
depths and three locations off Point Sherman
between September 1988 and April 1989 (see
Rescan EnvironmentalServices,Ltd., 1990).
The settled material recovered from the traps
was analyzed for dry weight, volatile and non-
volatile fractions, as well as heavy metal
concentrations(Kesslerand Vigers, 1991).

The mean annual TSS deposition rate was
estimated at 897 grams/mete~, (See Tab/e 3-6,
Annual Background Particle Deposition in Lynn
Canal). Estimatesare also provided of
deposition rates for various heavy metals.

Bottom sediment sampleswere collected at 31
locations near Point Sherman on two occasions
(i.e., September 1988 and June 1989) for a total
of 62 sediment samples (see Rescan, 1990).

Samples were analyzed for total arsenic,
cadmium, cobalt, iron, lead, manganese, nickel,
silver,zinc and mercury. Results presented in
Kesslerand Vigers (1991) showed spatially
uniformsediment heavy metals, with
concentrationsranging from 6 to 9 mg/kg for
arsenic, 38 to 44 mg/kg for copper, 10 to 14
mg/kg for lead, 800 to 1,800 mg/kg for
manganese, 32 to 46 mg/kg for nickel, 100 to
150 mg/kg for zinc and 40 to 90 ug/kg for
mercury. There was a slight trend towards
increasingconcentrationwith depth for some
metals.

Cadmium and silverconcentrationsin the Lynn
Canal seabed sediment samples were generally
below the mutual detection limit of 0.025
mg/kg, though cadmium concentrationsas high
as 1.1 mg/kg and silver concentrationsas high
as 0.7 mg/kg were measured on occasion
(Kesslerand Vigers, 1991).

Chemical Characterization of Water Quality

Seawater analyses were conducted to
determinewater chemistrywithin the water
column at the oceanographic sampling sites.
Chemical parameters measured were dissolved
heavy metals: arsenic, cadmium, cobalt, copper,
iron, lead, manganese, mercury, nickel and zinc.
Dissolvedmetal concentrations in seawater
typical of open waters of Lynn Canal are
expected to be within 95 percent of recoverable
metal levels, the standard employed by the EPA
for water quality criteria (Pelletier, 1991).

Sampleswere collected at depths of
approximately50 meter intervals.from the
surfaceto the bottom. Resultsof heavy metal
analyses obtained at two sample stations (A and
E) nearest the project site are contained in DE/S
Appendix Table D3- 1, Chemical Characterization
of Seawater, Station A and DEIS Appendix Table
D3- 1, Chemical Characterization of Seawater,
Station E.

MARINE BlOTA

Lynn Canal and its adjoining bays, including
BernersBay, suppott an abundant and diverse
biota. Marine and anadromous species are
present. These are described in the following
sections:
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Intertidal Benthic Communities Point Sherman being the most prominent. The
Subtidal Benthic Communities beaches between Point Shenmanand
Crab and Shrimp Independence Creek to the north , a distance of
Marine Fish 5 kilometers,are moderately sJoped. Ttis
Anadromous Fish feature resultsin the first substantial intertidal

Table 3-6. Annual Background Pti”cle Deposition in Lvnn Canal.

Mean Lower Limit Upper Limit
Parameter (gm/m~ (gm/m~ (gm/m~

Total Arsenic 0.007 0.002 0.016

Total Cadmium 0.005 0.0008 0.024

Total Cobalt 0.018 0.005 0.051

Total Copper 0.041 0.011 0.114

Total Iron 40 10 98

Total Lead 0.015 0.003 0.044

Total Manganese 0.720 0.178 2.0

Total Mercury 0.0002 0.00002 0.001

Total Nickel 0.035 0.010 0.086

Total Silver 0.0001 0.00004 0.0003

Total Zinc 0.471 0.090 1.7

Total Solids 897 276 2,036

Intertidal Benthic Communities and shallow subtidal habiiat along the east side

The intertidalbenthic (bottom dwelling)
communitiesof shore reaches near Sherman
and Sweeny creeks, as well as in Slate Creek
Cove within Bemers Bay, are described in
Dames & Moore (1988b), JMM (1991), and
Archipelago (1991). General descriptionsof the
intertidalflora and fauna of Lynn Canal and
Bemers Bay are also reported in Smith (1972),
Calvin (1976), and National Marine Fisheries
Service (NMFS, 1974). intertidalsuweys of the
beaches in the vicinityof Sherman and Sweeny
creeks were conducted in April, 1988 during
periods of low tide (Dames& Moore, 1988b).
Additional observationswere made in May, 1991
(Archipelago, 1991).

The intertidalzone on the east shore of Lynn
Canal near the project site consistsprimarilyof
cobble beach interruptedby rock outcrops, with

of Lynn Canal south of Chilkoot I;let. Chilkoot
Inlet joins with Chilkat Inlet 27 kilometers north
of Point Shermanto form the main Lynn Canal.
Rocky cliffsdominate the shoreline north of
Independence Creek. The shoreline south of
Point Sherman, extending to Point St. Mary at
the opening to Bemers Bay, is similar to that
between Point Sherman and Independence
Creek, except the beaches are composed of
smallergravel/cobbie substrate
(Archipelago,1991).

In general, the upper intertidalepifauna
(organismslivingon firm substrates) on the
cobbles is dominated by marine snails (Littorim
sitkana). Acorn barnacles (Balanus glandula)
are sparse in the upper intertidal but more
abundant in mid to lower intertidal. The blue
mussel (Myfilus edfdis) predominates at lower
intetlidal elevations. Some small patches of
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rock weed (Fucus distichus) occur on cobbles
at lower elevations; however, it is sparsely
developed and covers less than 10 percent of
the surface area where present. Under rock
fauna is relativelysparse and includes blennies,
green sea urchins (Strong/ocentrotus
drobachiensis), and marine worms (Nemertenas
Spp.).

The attached epifauna is relativelyless dense on
the cobble substratescompared to the rock
outcrops. This is probably due to wave action.
The stretch of beach near Sherman and Sweeny
Creek is exposed to storm generated waves
from the north. There is probably considerable
movement of cobbles during storm events
which could dislodge or crush attached
organisms. The rock outcrops in the area
provide a more stable platformfor epifauna to
withstand wave activii.

The epifauna on the rock outcrops, including
Point Sherman, is dominated by an abundance
of blue musselsand rockweed. Much of these
areas have nearly a 100 percent cover of these
organisms (Dames & Moore, 1968b). Acorn
barnacles and marine snailsare present on
these outcrops at higher elevations. Small
tidepools occur on the outcrops and support
corallinealgae, anemones (Anthop/eura spp.),
blennies, and sculpins (Dames & Moore,
1988b).

An assessment of habitat and biota of the
intertidalzone of Slate Creek Cove within
Berners Bay was performed in March, 1991
(JMM, 1991). Slate Creek Cove is a small bay
on the norlhwest side of Berners Bay.

Subtidal Benthic Communities
. . .

Subtidal benthic communitiesin the vicinityof
the proposed project are described in Dames &
Moore (1988b, 1990, 1991). Additional
observationsare provided in Archipelago,
(1991). These assessmentswere made as part
of the environmentalstudiesfor the proposed
project. Informationon the subtidal benthic
flora and fauna of Lynn Canal and BernersBay
is also found in Universityof Alaska (1969),
Myren (1972), NMFS (1974), Parks and Zenger
(1978), and Carlson et al. (1982).

The subtidal hab~ats near Sherman and Sweeny
creeks were surveyedto a depth of 12 meters
using scuba gear in April, 1989 (Dames &
Moore, 1988b). Both horizontal (along a
continuous depth contour) and vertical (from
shallowerto deeper water) transects were
employed.

Species presentwere found to be relatively
similaralong all transects sutveyed. The
dominant organismwas green sea urchin.
Hermit crabs (Pagurus spp.), starfishes
(Pycnopodia heiianthoides, Leptasterias
hexactis and So/aster spp.) and polychaete
worms were also fairly common. Observations
revealed no kelp in the upper subtidai habtit
along the beach near Sherman Creek, but it
was found along a narrow band between
Sweeny Creek and Point Sherman (Archipelago,
1991).

Much of the shallow subtidal substrate at depths
of 2 to 10 meters is similar in composition to the
intertidalzone in this area, being comprised
mainly of small cobbles and rocks. Below 10
meters in depth, the substrate is gradually
replaced by a soft bottom (Dames & Moore,
1988b), though it is interspersedwith steep
slopes of rock outcrops and ledges until
reaching the relativelyflat, fine sediment
covered canal floor (Dames & Moore, 1988a).

The infauna (organismsliving in and on soft
bottoms) in the vicinityof Sweeny and Sherman
creeks were sampled in August, 1988 and April,
1989 (Dames & Moore, 1990 and 1991).
Samples were obtained at a depth of 15 meters.
Substratesat the sample sites consisted of fine
silts, coarse sand, and gravel. In general,
polychaete worms were the most dominant in
numbers and biomass,with molluscs being the
second most dominant group.

A total of 76 taxa was identifiedfrom three
samples taken near Sweeriy Creek, while 126
taxa were found in three samples obtained near
Sherman Creek. Sample contents are detailed
in Dames & Moore (1990 and 1991).

On the basis of the low densitiesand biomass
found for the infauna, Dames& Moore (1991)
concluded that these areas were impoverished
and suggested that this habitat is relatively
unstable. The data also show a high degree of
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variabil”@between samples and between sites,
typical of benthic invertebratepopulations in
general (ElliotL 1977).

Crab and Shrimp

Lynn Canal and BernersBay support a variety
of crustacean shellfish. Principalcrab species
includeTanner (Chionoecetes Mrdi),
Dungeness (Cancer rnagister), and brown, blue,
and red king crab (Para/ithodes spp.). Shrimp
species indude pink (Panda/us borealis), spot
(P. pktyceros), bumpy (P. goniurus), coonstripe
(P. dtnae), sidestripe (Panda/opsis dkpar), and
crangon shrimp (Crangon spp.). Informationon
the presence, abundance, and condition of
these resourcesis found in a variety of sources.

Much of the exploratoryshellfishsampling in
Lynn Canal and adjoining bays has been
conducted by the NMFS. Species assessment
cruiseswere carried out in several locations of
these waters in 1951, 1962, 1970, 1975, and
1976 (NMFS, 197* Parks and Zenger, 1978 -
Carlson et al., 1962). Tanner crabs were
consistentlythe most abundant species
encountered, regardlessof location. Dungeness
and king crabs were captured in much less
abundance. Of the shrimps,pink and sidestripe
were the most common species, both in
Bemers Bay and near SullivanIsland.
Coonstripe shrimpwere generally found in trace
amounts.

Bemers Bay is noted as suppotting abundant
crustacean populations. Myren (1972) observed
abundant crab and shrimp in this bay near Echo
Cove. Using scuba surveys,molting and
mating Tanner crabs were observed, along with
severalhundred maturingfemale king crabs and
numerous Dungeness crabs.- Myren (1972) also
reported that the entrance to Echo Cove in
Bemers Bay appeared very productivewith
abundant populationsof juvenile pink and
bumpy shrimp.

NMFS (1974) found that Tanner crabs were the
most abundant crab species encountered in
BernersBay in assessmentwork conducted in
spring, summer and fall of 1970. Carison et al.
(1982) reported that small catches of Tanner
crabs and pink shrimpwere taken while bottom
trawiing in Slate Creek Cove on the northwest
side of Bemers Bay.

As patt of the assessmentwork for the
KensingtonProject, traps was deployed on
several occasions in the Point Sherman area to
sample crustaceans in the area. In April, 1988,
three shrimp pots and two crab pots were set in
locations ranging between 10 to 50 meters in
depth (Dames & Moore, 1988b). The crab pots
were placed in an area where a few small red
king crabs and Tanner crabs were observed
during scuba surveys (See previous section,
Subticfa/Benthic Communities). A variety of
bottom fish, invertebrates,and a few small
Tanner crabs were collected in the shrimp pots,
but no shrimpwere caught. The only species
collected by the crab pots were seastars,
decorator crabs (Oregonia sp.), and green
urchins. These species were typical of the
epifauna observed during scuba surveys.

In October, 1988, 10 commercialTanner crab
pots were set in areas directly out from Sweeny
and Sherman creeks, toward mid channel out
from Point Sherman, and to the south of Point
Sherman (Dames & Moore, 1991). The pots
were deployed at depths ranging between about
65 to 300 meters. Besides several
miscellaneousspecies of invetiebrates,a total
of one brown king crab and one Tanner crab
was captured.

In April, 1989, 20 commercialTanner crab pots
were deployed at similarsites as those set
during the previous October (Dames & Moore,
1990). Depths of fishing ranged between 65 to
300 meters. A total of 19 Tanner crabs were
collected. Most of these were sufferingfrom a
blood parasite infection.

The first known isolationof the pathogen
causing this disease, a dinoflagellate,was made
in Lynn Canal (Meyers et al., 1987). Priorto the
infestationof this organism,the abundance of
Tanner crabs in Lynn Canal supported a
significantfishery. However, the harvest of
marketableTanner crabs has declined
dramaticallyover the past fwe years in Lynn
Canal due to the spread of this pathogen in the
population. This single-celledblood parasite
invadesall of the host’s tissues. The infection
produces an astringentafter-taste in the cooked
meat. The disease is eventuallyfatal to its host
(Meyers et al., 1987).
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Intensivesampling by ADF&G during the 1988
and 1989 seasons in Lynn Canal and
throughout Southeast Alaska showed the
highest levels of infestationin upper Lynn Canal,
beginningat SullivanIsland and extending
northwardto Skagway (Meyers et al., 1990).
Over 90 percent of the Tanner crabs were
infected near SullivanIsland. As a result,the
crab fishery of Lynn Canal is being severely
impacted. Harvest of healthy crabs has
declined to less than 25 percent of levels in the
early 1980s, jeopardizing the marketabilityof
crabs coming from this area (Koeneman, 1990).

Nearly all of the crab and shrimp species found
in Lynn Canal are known to have substantial
movementsor migrations. Studies of
movement conducted elsewhere can be
generallyapplied to the Lynn Canal populations
because such patterns are commonly accepted
as being characteristicof these species.

Tanner crabs are not noted as having extensive
migrationsper se, but do exhibfi substantial
movements nonetheless. Donaldson (1980)
described the movements of Tanner crab,
based on extensivetagging, near Kodiak Island.
The average movement per individualwas 24.1
kilometersover the length of the study. Though
the period of freedom of tagged crabs varied
between one month and nearly four years, no
correlationbetween time and distance traveled
was evident. Males located in bay areas
graduallymoved offshoreas they matured.
Offshore crabs matured and remained in
offshoreareas, moving randomlywithin a
defined geographic area.

Some Dungeness crabs have been found to
exhibr migrationpatterns (Davis, 1981; Stevens
and Armstrong, 1984), while others are believed
to remain relativelylocal (Butler, 1957; Gotshall,
1978). Regardlessof the extent of directional
migration,this species characteristicallyexhibits
substantialmovement. Smith and Jamieson
(1991), using several monitoringtechniques in
waters of BritishColumbia, found that
individualstraveled an average distance of
about 300 meters per day. Movement appeared
to be random.

King crabs in Alaskan waters have been found
to typically have extensive migrationsduring
their life cycle (Powell, 1964; McMullen, 1967).

Both juvenile and adult life forms exhib~
substantialmovement (Powell and Reynolds,
1965).

Most of the shrimp species found in Lynn Canal
are also known to exhibti some type of. .
movement. The two most abundant species,
pink and sidestripe, have planktonic or pelagic
larvalforms, which typically disperse the young
away from the breeding grounds (Butler, 1980).
Many shrimp species, including pink and spot,
exhibita diel (one night and day period) veitical
migration (Butler, 1980; 1991). Barr and
McBride (1967) demonstrated the extent of this
vertical movement for pink shrimp in waters of
southeastAlaska. In their study, individuals
moved off the bottom in the early evening
(1800-2100), occupied the whole water column
(above 90 meters) for most of the night, were
most abundant in the upper layers (surfaceto
15 meters) after midnight for about 3 hours, and
returnedto the bottom in the early morning
(0300-0600). There is also evidence that shrimp
congregate or move in response to certain
environmentalfactors, such as water
temperature, salin”~, or water dens”~ (Jensen,
1981; Butler, 1991).

One shrimp species in Lynn Canal, coonstripe,
etiibms less movement than the other species.
The fiie larval stages of this species remain
near the place of hatching, at 18-54 meters,
approaching bottom as development
progresses (Butler, 1980). A diel vertical
migrationhas not been reported for this
species. Apparently, its entire life is spent within
a single geographic area (Butler, 1991), though
circumstantialevidence still suggests movement
within this vicinity (Butler, 1980). This species
has not been found in high densitieswithin Lynn
Canal.

Marine Fish

Numerous marine species inhabti Lynn Canal
and BernersBay. The major ones include
Pacific herring (C/upea harengus pa//as~,
Pacific cod (Gadus macrocepha/us), sablefish
(or black cod, Anop/opoma fimbria), Pacific
halibut (Hippog/ossus steno/epk), arrowtooth
flounder (Atheresthes stomias), flathead sole
(Hippog/ossoides e/assodon), and skate
species (Raja spp.). Species of lesser
abundance include walleye pollock (Theragra
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chalcogramma), starry flounder (P/aticrhys
stellatus), rock sole (Lepidopsetta bi/ineata),
yellowfmsole (Limancfa aspera), rex sole
(G/yptocepha/us zachirus), Dover sole
(Microstomus pacificus), rockfishspecies
(Sebastes sp.), eulachon (Tha/eichfhys
pacificus), and capelin (Ma//otus vi//osus)
(NMFS, 1974 Parks and Zenger, 1978; Carlson
et al., 1982; Dames and Moore, 1988).

A generalized distributionof the major fish
species, including shellfish,in the project area is
given in Figure 3-16, Generalized Summer
Distribub”on of Major Pelagic Fish Within Lynn
Canal, and Figure 3-17, Generalized Summer-
Distribution of Major Bottom Species Within
Lynn Canal. These figures show the eastern
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Figure 3-16, Generalized Summer Distribution of
Major Pelagic Fish Within Lynn Canal
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during summer. Periodic deviations (such as
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by bottom fish) are known to “occurfrom these
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(e.g., herringand halibut) vary seasonally.
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Figure 3-17, Generaked Summer Distribution of
Major Boftom Species Wi#in Lynn Canal

Pacific Herring. Pacific herringare known to
spawn primarilyin two general areas of Lynn
Canal. These areas are surveyed annually by
ADF&G. Spawning occurs between late April
and mid May (Carison, 1980).

The most heavily used area occurs along the
south side of Berners Bay and south along the
east shore of Lynn Canal. On several
occasions, however, spawning has been
obsenmd to extend 1 to 2 miles north of
Berners Bay, between Point St. James and
Point Sherman. The second principal area,
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utilized by fewer spawners,occurs near the
head of Lynn Canal on the west side of Chilkoot
Inlet (Ingledue, 1990).

In eariy May, 1991, a relativelysmall amount of
spawning activii was observed at the mouth of
Sweeny Creek (Archipelago,1991). A school of
mature herringwas first obsemd along the
shoreline in this area on May 2 and was
observed actively spawning on May 3.
Spawning ceased on May 4. The spawn was
observed distributedalong 180 meters of
shorelineat the mouth of the creek, extending
over an area of about 4,000 square meters. The
biologistwho made these observations
considered the act”~”~small and localized in
extent as no other herring schools or spawn
were observed in the general area
(Archipelago, 1991).

Herring do not overwinterin either BernersBay
or upper Lynn Canal (Carlson, 1980). During
summer, schooled herringare known to feed
throughout Lynn Canal (Ingledue, 1990). This
species representsan importantfood source for
salmon, sea lions, seals, and some species of
seabirds and whales. Concentrationsof animals
preying on herring often occur in areas where
herring school to feed or spawn.

Groundfish. Based on commercial catch
statistics,the three most abundant species of
groundfish (fish residing primarilyon or near the
bottom) in Lynn Canal in recent years are
halibut, Pacific cod, and sablefish(ADF&G
PreliminaryIn Season Commercial Harvest
Records, 1987-1990, Peltonan, 1991). Halibut
and sablefishare the predominant species in
lower Lynn Canal (i.e. south of Saint James
Bay). Pacific cod are more abundant within the
middle and upper reaches of Lynn Canal
(Bracken, 1990).

Halibut are known to have extensive migrations
throughout the northeast Pacific Ocean.
Besides migratinglarge distances during their
lifetime,which is long compared to other
species, halibut also show a strong seasonal
preferencefor different habitatswithin a general
area. During summer, depths extending from
the beach to about 200 meters are preferred,
while deeper water is sought duringwinter
(Bracken, 1990; Klausen, 1991).

Adult sablefishuse lower Lynn Canal for
summer feeding, though this area is apparently
on the fringe of their more heavily used feeding
grounds in Chatham Strait (Bracken, 1990).
Commercialfisheriesoccur in these areas for
sablefish,with little harvest occurring north of
Admiralty Island (Bracken, 1990). Young
sablefish(ages 1-3) are known to rear in
estuarineareas around Lynn Canal (inch.dhg
Bemers Bay and Echo Cove), especially when
there are strong year classes. Young fish are
often associated with estuarine areas before
moving, as they mature, to deeper water and
eventuallyto the Gulfof Alaska. Older fish
returnto the insidewaters for summer feeding
(Bracken, 1990). Spawning occurs elsewhere,
primarilyin the eastern pottions of the Gulf of
Afaska (Bracken, 1982).

The largest concentration of Pacific cod in Lynn
Canal is believed to occur near SullivanIsland,
where a fishery has been concentrated in recent
years (Bracken, 1990).

The relativeabundance of groundfish species in
Lynn Canal can vary significantly. For example,
walleye pollock were very abundant in the
1970s, possiblythe most abundant groundfish
species at that time (Bracken, 1990). This
species was numerousthroughout the region
during those years, then declined sharply in the
1980s. Causes of the reduction have been
suggested to be unfavorableconditions for
recruitmentof young fish to inside waters from
the Gulf of Alaska and lossesdue to disease
(Bracken, 1990). Such natural fluctuationsin
groundfishrelativeabundance are not
uncommon to the northeasternPacific region,
includingwaters of SoutheastAlaska (Alverson
et al., 1964).

As part of the assessmentwork for the
KensingtonProject, Ionglineswere set on two
occasions in the vicinityof Point Sherman to
help assess species composition in that area
(Dames & Moore, 1990 and 1991). The work
was conducted October 10-11, 1988 and April
15-16, 1989. On each occasion, three standard
commercial Ionglineswere deployed, with each
approximately2 kilometers(1.25 miles) in
length. Each Iongline contained between 315 to
335 hooks.
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The Iongline sets were made south of Point
Sherman, directlywest of the point near mid
channel, and north of the point and directly out
from Sweeny and Sherman creeks. Water
depths ranged between 55 and 300 meters (see
Dames & Moore, 1990 and 1991, for details).
Catches in October were dominated by
sablefish. The next most dominate species was
halibut,which were taken roughly in equal
numbers in all sets. Other species included
arrowtmth flounder, walleye pollock, Pacific
cod, an unident-tiedskate, redbanded rockfish
(Sebastes 6abcock~, and yellowmouth rockfish
(S. reedi). In April, 1989, catches were
dominated by arrowtooth flounder, followed by
halibut. Other species included sablefish,
Pacific cod, and a skate.

Trawf sutveys have been conducted by NMFS
in Lynn Canal and its adjoining bays on several
occasions in the past. Sampling was
conducted in Slate Creek Cove in Berners Bay,
St. James Bay, and on the west side of Sullivan
Island in 1975 and again in St. James Bay in
1978 (Carlson et al., 1982). The Slate Creek
Cove sample was dominated by starry flounder.
Walleye pollock juvenilesand adults were also
numerous. One halibutwas captured along
with flathead sole, yellowfinsole, arrovvtooth
flounder, rex sole, and rock sole. Other species
included juvenile sablefish,juvenile herring,
eulachon (Tha/eichthyspacificus), several
species of pricklebacks (Stichaeidae), and
sculpins (Coti”dae).

The prevalentspecies caught in trawl surveysin
Lynn Canal in 1976 by NMFS were (in order of
abundance) walleye pollock, skates, flathead
sole, Tanner crab, Pacific cod, and arrowtooth
flounder (Parks and Zenger, 1978). Since the
trawl surveysof the 1970s, the abundance of
adult walleye pollock has declined sharply, as
previouslynoted.

Larval Forms and Miscellaneous Species.
The compositionand timing of larval marine
species in the project vicinity can be inferred
from recent research at Auke Bay (Haldorson et
al., 1990). Samplingwas conducted from mid-
March through midJune during 1986 to 1989 in
Auke Bay. The dominant larval fish were
walleye pollock, flathead sole, eulachon, Pacific
sandlance (Anvnodyteshexaptems), and rock
sole. Mean densities of larvae of all species of

walleye pollock and flathead sole occurred near
the time of peak density of copepod nauplii,the
main prey. Iaval flathead sole were most
numerous between depths of 5 to 10 meters
during the day, while walleye pollock Iawae
were most numerous between 5 to 10 meters.

An older, but more site specific, description of
the ichthyoplanktonis available in Mattson and
Wing (1978). Sampling in 1972 in Berners Bay
and Lynn Canal near the proposed project site
showed an abundance of walleye pollock, smelt
species (Osrneridaeand Bathy/agidae), and a
variety of other fish species. (See Tab/e 3-7,
Lawai Fish and Fish Eggs Caught in Berners
Bay and Lynn Canal, 1972). Peak densities of
most species occurred in May and June.

Capelin, a species of smelt, are known to spawn
in relat”welysmall numbers along Berners Bay,
though knowledge about this is limited
(ingledue, 1990).

Anadromous Fish

Anadromousfish are species that begin their
lives in freshwater habbts, migrate to marine
ImbMts where they mature, then return to
freshwaterto spawn. The most abundant
anadromous species in Lynn Canal are Pac.Kic
salmon. All fwe species, native to NoRh
America, occur in these waters. These consist
of the sockeye salmon (Oncorhynchw nerka),
chum salmon (O. keta), pink salmon (O.
gorbuscha), coho salmon (O. kisutch), and
chinook salmon (O. tshawyfscha). Other
anadromous salmonid fishes utilizingthese
waters include Dolly Varden char (Sa/ve/inus
mahna), cutthroat trout (O. c~ark~,and
steelheadtrout (O. rnykiss) (NMFS, 1974;
Celewycz, 1984).

One species of anadromous smelt, eulachon,
also utilizesLynn Canal waters.

Major Production Areas. The major
production areas for salmonid species in Lynn
Canal are the Chilkat and Chilkoot riversat the
head of the canal and the Bemers River,which
flows into Berners Bay. Other smaller streams
and riversentering Lynn Canal and Berners Bay
produce some of these species as well, though
at much lower levels.
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Berners Bay Mid Lynn Canal Danger Point

Species May Jun Jul Aug Ott Nov May Jun Jul Aug Ott Nov May Jun Jul Aug Nov

Walleye Pollock 383 458 7: 2 0 0 1,390 315 3 0 0 0 2,362 143 27 0 0

Blacksmelt 7 128 104 25 0 1 32 95 31 44 12 30 53 21 51 41 2

Eulachon o 4 106 107 0 0 0 0 0 12 0 0 0 3 24 116 0

Other Smelt o 105 0 0 5 0
Sculpin

o 48 64 0 0 0 0 0 358 0 0

24 0 3 0 0 0 3 21 6 0 0 7 9 1 10 0 0

Prickleback 15 12 0 0 0 0 10 6 0 0 0 0 18 11 0 0 0
N. Lampfish o 0 0 0 1 0 0 9 0 15 27 13 0 0 0 0 0

Sandlance 28 3 0 0 0 0 0 15 0 0 0 0 2 0 0 0 0
Snailfish 3 3 3, 5 0 0 0 3 0 0 0 0 7 6 5 1 0

Poacher 10 0 1. 1 0 0 3 0 0 0 0 3 0 0 0 0 0
Rock Sole 4 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0
Misc. Founder 1 0 0 0 0 0 0 0 0 0 0 0 12 0 2 0 0
Eelpout o 0 0 0 0 0 0 9 0 0 6 0 0 0 0 0 0
Rockfish o 0 0 0 0 0 6 3 0 0 0 0 0 0 5 0 0
Flathead Sole o 0 7 0 0 0 0 0 0 0 0 0 0 3 2 0 0
English Sole o 0 0 0 0 0 0 0 0 0 0 0 0 0 10 1 0
Searcher o 0 0 0 0 0 0 3 3 0 0 0 0 0 5 0 0
Sand Sole o 3 0 3 0 0 0 0 0 0 0 0 0 3 0 0 0
Starry Flounder 20 0 0 5 0 0 0 0
Greenling

o 0 0 0 0 0 0 1 0
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2

Total’ 478 717 232 147 7 1 1,445 527 107 70 45 53 2,464 191 512 162 5

lurce: Mattson and Wins (1978)-.-–,
Note: No samples were collected for September h all survey areas or for October at Danger Point.
‘Totals may not add due to rounding.
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Based on annuai salmon hawest statistics,
sockeye and chum are the most abundant
saimon species in Lynn Canal, followed by
chum, pink, then coho. Chinook are much less
abundant than the other salmon species. Catch
Ieveis,which normallyarea good reflectionof
overailabundance, show that salmon
abundances fluctuate wideiy in the canal. Such
fluctuationsare typicai of salmon populations
(Lichatowichand Cramer, 1979).

The Chilkat and Chilkoot riversare the largest
single river producers of sockeye salmon in
Southeast Alaska (Bergander, 1990). In the mid
1980s, between 400,000 to 600,000 adult
sockeye returned to Lynn Canal each year
(McPherson, 1987a McPherson, 1987b;
McPherson and Jones, 1987). The combined
spawning escapement for these two rivershas
ranged between approximately 55,000 and
145,000 for the past 20 years (Bergander, 1991).
These two riversare also major producers of
chum and pink salmon.

The BernersRiver is ranked among the top
producing coho rivers in Southeast Aiaska
(ADF&G, 1984). From 1982 to 1969, the
estimated average run size of adult coho
produced from Bemers Riier (includingall
estimated catch) was approximately 23,000 fish
(range 14,100 to 34,000) (Shaul, 1990a).
Spawning es~pements of 2,100 to 10,000 fish
typically occur (Shaul, l!390b).

Current levels of chinook production in Lynn
Canal riversare low. Of the numerous rivers
and streams entering the canal, including
Berners Bay, the Chilkat has the only significant
run of chinook. Spawning escapements in that
river systemfor 1975 to 1990 have varied
between approximately 200 to 2,000 fish, with
no particulartrend evident (Pahike, 1991). The
status of the stock for fishery management
purposes is considered depressed; objectivesto
rebuild stock abundance are not being achieved
(Pahlke et ai., 1990). Harvest of the stock
occurs in the Lynn Canal drift gilinet fishery,the
Haines and Juneau areas marine recreational
fisheries,and the commercial troil fishery in icy
Straits (Pahike et ai., 1990).

Not ali chinook utiiizingLynn Canai waters
originate in the Chiikat River. Recoveriesof
tagged saimon from Lynn Canal fisheries

indicate that a significantportion, perhaps most,
of the chinook caught in Lynn Canal originate in
other areas, inciuding other parts of Southeast
Alaska, BritishCoiumbia, and Washington State
(Pahlke et ai., 1990). Many of the chinook
within Lynn Canal are immaturefish that are
feeding.

The principai production streamsfor Doily
Varden within Lynn Canai are the Chiikat and
Chilkoot rivers. These riversystems provide
major spawning and juveniie rearing areas, as
weli as the most impottant ovemuinteringlakes
in the Lynn Canai area (Encksen et ai., 1990;
Ericksenand MarshaIi, 1991). Doliy Varden
harvestsby recreationalfisheriesin the Haines
area have deciined since 1986 and may be due
to a deciine in population numbers in the
generai area (Ericksenand Marshall, 1991).

Euiachon are known to spawn in various rivers
draining into Lynn Canai, inciudingthose
entering Bemers Bay (NMFS, 197A ingledue,
1990). This species spawns in the lower
reaches of rivers,moves quickiyto estuarine or
marine waters as iatvae after hatching, then
dispersesthroughout coastai waters where
ind.widuaismature over the next 2 years
(Barraclough,1964).

Juvenile Use of Marine Habmts. Lynn Canai
and Bemers Bay serve as both rearing areas
and migration pathways for juvenile sa[monid
species. The annual reiativeabundance of the
juveniie forms of these species is expected to
correspond with that of the aduit forms
migratingthrough the same waters. in other
words, sockeye and chum generaiiy being the
most abundant, foilowed by pink, coho, then the
other species. Their use of these waters varies
between species, both spatiaiiyand temporally,
though chum and pink salmon exhibti many of
the same patterns during their early marine
lives.

Of the species present, most is known about
pink and chum for this area, or as inferredfrom
similarareas. Both species migrate rapidlyfrom
freshwaterfoilowing their emergence from
spawning graveis, which generaiiy during iate
March to earfy May (Taylor et ai., 1986;
Thomason and Jones, 1985). in marine waters
the fry of both species aggregate in the
nearshore zone, often in water less than one
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meter deep (Healey, 1980). Both species are
often found together (Jaenicke et al., 1985).

In the Lynn Canai-Chatham Strait region, pink
and chum fry are associated with the neershore
zone from about April 1 to mid June (Celewycz,
19W Archipelago, 1991). SuNival during this
period is considered a criticaideterminant of the
population’ssubsequent overall marine survivai
(Celewycz, 1984), suggestinga vitai roie of
nearshore habnat in the life cycies of these
species (Orsi and Landingham, 1985).

The use of nearshore habtiat as both nursety
grounds and a migrationpathway for pink and
chum fry has been weil described for the
Chatham Strait-LynnCanal region. In general,
shorelinesinterruptedby iarge bouiders or other
irregularities,such as reefs,which offer
protection from waves and strong currents,are
preferred miilingand feeding areas (Jaenicke et
al., 1985). Areas containing kelp beds are often
used for miiling (Mattson, 1890). Shorelines
iacking any of these features appear to be used
mainly as migration pathways (Bailey and
Mattson, 1985).

As part of the assessmentfor the Kensington
Project, a study was conducted in spring 1991
to investigatethe movement of pink and chum
fry aiong the shoreiinebetween Point Sherman
and Independence Creek to the north
(Archipelago, 1991). Beach seiningwas used to
capture fish along the shorelinebetween late
Aprii and mid May (Figure 3-18, Juveni/e
Salmon Seining Locations). Pink and chum fry
captured at three locations were marked by
freeze branding and reieased at the point of
capture. A totai of 127 seine sets were made,
yielding catches of approximately 14,700 pink
fry and 10,700 chum fry. Of these fish; atotal
of 6,078 pink were marked and reieased with
132 subsequent recaptures. A total of 3,510
chum were marked and reieased with 738
subsequent recaptures.

The study found that pink and chum fry were
well distributedover the seining sites throughout
the period of sampling. Smaii schools (10-200
fry) of both species occurred within 15 meters
of the shoreiine near the water surface. Marked
pink and chum were recaptured moving both
north and south aiong the shoreiinewithin the
study area; no preferreddirectionwas found.
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Figure 3-18, Juvenile Salmon Seining Locations

The estimated average nearshore residence
times at the sites of reiease were longer for
chum than pink, ranging between 0.5 to 7.2
days for chum and 0.5 to 3.2 days for pink.

Additionalbeach seiningwas conducted at
these sites in iate June, at which time purse
seine sampiingwas aiso conducted using
research gear in deeper waters in the Point
Shermanvicinity (Archipelago, 1991). Very few
pink and chum were found in either the
nearshorezone or deeper off-shoreareas,
indicatingthat emigrationfrom the general area
was generaiiy compiete by that time.

These findingsdemonstrated that the shoreiine
between Point Sherman and independence
Creek is used for both rearing and migration of
pink and chum fry. The beach to the south of
Point Sherman wouid be expected to be used in
simiiarmanner, though it may have less rearing
potentiaidue to greater exposure to southwest
winds.
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The observed patterns of movement near the
proposed project site appear to be similarto
those described by Healy (1980) for pink and
chum in the Strait of Georg”~,B.C. As such, fry
would disperse quickly away from their natal
streams, rearing over a wide range of nearshore
habtits. in the Kensingtonstudy, for example,
the chum fry could not have been produced in
the nearby creeks due to the lack of spawning
there by that species (Pentec, 1990). These fry
would likety have been produced either in the
Bemers Riverto the south, or the Chilkat or
Chilkoot riiers to the north. The very low
spawning escapement of chum (800) in the
Bemers River in 1990 suggeststhat these fry
originated to the north; the escapement in the
Chilkatwas estimated to be about 70,000
spawners (Bergander, 1991).

Once the initialdispersalof pink and chum fry
has occurred from natal streams,the nearshore
habhts would be used opportunistically. The
fry would remain along a particularstretch of
shorelineuntil relocating in search of new
habtit or they are moved non-volitionallyby
tide or current. Residenceat any particularsite
would tend to be quite short. The fry would
move off-shore in June, as immigrationtoward
the Gulf of Alaska continues (Celewycz, 1984).
Migrationto the Gulf is believedto occur in July
and August (Scott and Crossman, 1973).

Sockeye salmon smelts (ages 1 and 2) normally
emigrate from the Chilkat and Chilkoot rivers
after June 1, with peak migrationtypically
occum”ngin late June (Bergander, 1990). Their
migration pattern through Lynn Canal has not
been documented but can be inferredfrom
other studies of sockeye salmon.

Studies of sockeye salmon smoits in British
Columbia have found their seaward migration
through marine waters to be relativelyrapid,
associated primarilywith surface waters, and
widely distributedthroughout the migratory
waterbody (Groot and Cooke, 198~ Cooke and
Groote, 1990). Movement was found to average
3 to 5 kilometersper day. Likewise,Straty
(1974) reported that sockeye smoits migrated
quicktythrough inner BristolBay, traveling in
small scattered schools in the upper 2 meters of
the water column. That study also found the
migrantsto be widely distributedover the
migratorywaterbody.

Jaenicke and Celewycz (in press) found indirect
evidence for a rapid seaward movement of
juvenile sockeye salmon in Southeast Ataska.
They noted that sockeye salmon recently
amid from freshwaterwere more numerous in
“outside”marinewaters than in “inside”marine
waters in July and August. They reported that
their observationswere consistentwith the
conclusionsof Straty and Jaenicke (1984) and
Healey (1982) that sockeye enter oceanic
waters before either pink or chum salmon.
Such a timing would require a relativelyrapid
transitionfrom freshwater to outside marine
waters.

As part of the assessmentfor the Kensington
Project, samplingwas conducted in upper Lynn
@’MI between June 25 to July 1, 1991 in an
attempt to collect migrating sockeye salmon
(Archipelago,1991). The sampling was
conducted at a time that normallywould have
been slightlypast the peak of migrationfrom
the Chilkat and Chilkoot rivers. A research
purse seine was used. Sampling occurred at 44
differentsites 24 in the vicinity of the proposed
project and 20 on the eastern and western sides
of upper Lynn canal, between Point Sherman
and Haines. Most sets were made within 200
meters of shore, usually near prominent rocky
points. Aggregationsof migrating sockeye
juvenilesare often found off prominent points
(Cooke and Grmte, 1990).

A total of seven sockeye smelts were captured
during this period, all within the northwestern
part of the suwey area. Archipelago (1991)
concluded that the smelt run may have been
late in 1991, though the suggestion was also
given that flood waters may have dispersed the
run. ERherpossibilitywould likely have resulted
in a rapid migrationthrough Lynn Canal,
consistentwith the movement patterns observed
elsewherefor sockeye.

Coho salmonjuveniles emigrate from freshwater
at ages of 1 to 4 years, with peak migration
occurringafter the peak of pink and chum
emigration (Healey, 1982). They can be caught
by beach seining in the Chatham Strait-Lynn
Canal region in May (Celewycz, 1984;
Archipelago, 1985). They remain associated
with the nearshore environmentthrough mid
June (Celewycz, 1984). Coho smelts were the
most common satmonid species captured by
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purse seining in upper Lynn Canal during
sampling inlate June 1991 (Archipelago,1991).
Some of these fish originated in the Berners
River,as shown by recaptures of tagged fish.
Though some coho apparently move seaward
toward the gulf during summer, many continue
to utilizethe inside waters of SoutheastAlaska
until fall (Jaenicke and Celewycz, in press).

The abundance of chinook juveniles in Lynn
Canal is less than levelsfor the other salmon
species. Little natural production of this species
occurs from streams entering the canal. In
contrast to the seasonal use of the insidewaters
of Southeast Alaska shown by the other salmon
species, chinook salmon produced in the
Chiikat Riier appear to reside for much or all of
their lives in these waters. Based on tagging
studies, Pahlke et al. (1990) reported that
Chilkat River chinook appear to be hatvested
entirelyon inside waters as both immatureand
adult fish.

As noted earlier, Lynn Canal, like other inside
waters of Southeast Alaska, is a feeding
grounds for immature chinook originatingin
areas removed from the immediate area. Some
of these fish are produced in waters as distant
as Washington State.

Dolly Varden, which inhabfi many of the streams
entering Lynn Canal, emigrate to marine waters
after 2 to 4 years in their freshwater spawning
stream (Armstrong,1970). This movement
occurs in late May or eatly June. After entering
saltwater, Dolly Varden migrate along the
nearshorezone, often staying within 6 meters of
shore, but apparently exhibit no directional
movement (Armstrong,1974; Armstrongand
Morrow, 1980). During their marinewater
residency period, Dolly Varden are known to
travel extensively. For example, the furtherest
documented recovery of a tagged Dolly Varden
from Chilkat kke is 202 kilometers(Ericksen
and Marshall, 1991).

After residingin marine waters for 60 to 160
days, Doily Varden are known to generally move
into a lake-stream system to overwinter
(Armstrong,1965). After one or more
subsequent movementsto saltwater,the mature
fish are believed to returnto their natal stream
of origin to spawn (Armstrong,1974).

Archipelago (1991) caught substantialnumbers
of Dolly Varden while beach seining near the
project site. Dolly Varden were also captured
by purse seining during the late June sampling
in upper Lynn Canal. One fish caught near
Point Sherman had been tagged during its
migrationfrom Chilkat Lake.

Adult Migrations Through the Project Area.
Based on the timing of the commercial hatvest
from 1985 to 1989, adult salmon return through
upper Lynn Canal from midJune to mid-
October. There is considerablevariabil”~
among the timing of the different species,
however. Chinook return earliest in mid-May
through July,followed by sockeye in July
through early August. (See Figure 3-19, Hatvest
of Pacific Sahnon in Upper Lynn Canal). Pink
salmon have both an early and late run. Chum
and coho are the latest returns,with harvests
continuing into early October. (See Figure 3-79,
Hawest of Pacific Salmon in Upper Lynn Canai).
Entry into the riversfor spawning occurs soon
after the movement through the fishing areas.

The movement of adult salmon through upper
Lynn Canal appears to be primarilyalong the
eastern shore. Fish entering the canal from the
ocean move eastward across the canal near
Little Island and continue up the east side to the
spawning r“wers(Ingledue, 1991). This behavior
pattern is well-known among fishermenwho set
their nets predominantlyalong the eastern
shore.

Commercial Fisheries

Lynn Canal suppotts major commercial
fisheries,with salmon being the most notable.
Other commercial fisheriesin the canal occur
for groundfish (principallyhalibut, Pacific cod,
and sablefish), crabs, and shrimp. Herring and
pollock were fished in past years but current
stock sizes do not provide harvestablefish.

Salmon Fisheries. Lynn Canal has supported
intensivesalmon fisheriessince before the turn
of the century. The aggregate cannery pack in
1902 for canneries in upper Lynn canal
exceeded 100,000 cases or over 1 millionfish,
most of which were sockeye salmon (NMFS,
1974).
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Figure 3-19, Harvest of Pacific Salmon in L4mer

excess of 0.50, and sometimesas high as 0.70,

Lynn Canal
. .

The historyof salmon fisheriesfor this area
followsthe pattern elsewhere in the state; very
intensivefisheriesgradually gave way to
reduced fishingtime as stock sizes declined.
By 1973, the gillnet fishing season was reduced
to one day per week until midJune with three
days per week thereafter (NMFS, 1974). Today,
management involvesopening and closingthe
fisheriesto achieve target harvest rates on
individualstocks passing through the canal
(McPherson, 1987b). A typical season consists
of 2 to 3 days per week from the third week in
June through late August and 1 to 2 days per
week thereafter, usually until eariy in mid
October (Ingledue, 1991). Resultingcatch
patternsfor the f~e salmon species are shown
in Figure 3-19, Hawe.stof Pacific Salmon in
Upper Lynn Canal.

The commercial salmon fisheriesare currently
restrictedto drift gillnets,which may vary from
50 to 35o vessels during the season. Late
summer and fall runs of salmon attract
gillnettersto the area from throughout
Southeast Alaska.

The commercial salmon fleet is highly effective
at harvestingsalmon in upper Lynn Canal.
Harvest rates in this area are commonly in

or higher.

Much of the salmon fishingactivii in upper
Lynn Canal occurs near the project vicinityand
is centered around Point Sherman. Point
Sherman is at the east end of the commercial
fishing boundary that extends across Lynn
Canal and separates FishingAreas 15A (to the
north) and 15C (to the south). Fishing boats
Ihe up off Point Sherman so they can catch
salmon as they cross the boundary on their
northward migration up Lynn Canal. The area
immediatelyoff Point Sherman is most heavily
fished along this boundary.

During the commercial openings, the number of
boats fishing in the Point Sherman area ranges
from a low of 20 to over 100. These boats
generally range in size from 30 feet to 50 feet.
The nets are 1,200 feet long and approximately
24 feet deep. The nets are typically set in a
straight line perpendicularto the beach. Where
water depth is sufficientto accommodate nets,
fishing occurs in very close proximityto shore
(Ingledue, 1!391). There is no regulationthat
controls how close the nets are set to each
other. The nets dr.ti with the currents and are
picked up every 20 to 90 minutes, depending

3-36



Kensington Gold Project FINAL ENVIRONMENT IMPACT STATEMENT Chapter 3

on the individualfisherman’soperation. In
addition to fishing activii, the area just to the
north of Point Sherman is used as a protected
anchorage from southerlywinds for fishing
boats and tenders.

In recent years, sockeye and chum salmon
have dominated the harvestwith pink salmon
also comprisinga significantportion of the
catch. (See Table 3-8, Commercial Salmon
Hawests in Upper Lynn Canal, 1985-1989).
Sockeye dominate the harvestvalue because of
the much greater value per pound.

than for halibut, though the catch is
significantlyless. The average annual catch
(dressedweight) of the other major species
from 1987 to 1990 in the area was 25,000 Ibs of
Pacific cod, 3,200 ibs of sablefish, 1,200 Ibs of
rockfish,and 200 Ibs of other species (ADF&G
PreliminaryIn-Season Commercial Harvest
Records, 1987-1990). The majority of the catch
is taken near Sullivan Island (Bracken, 1990).

Crab and Shrimp Fisheries. Commercial
fisheriesfor Tanner and king crab occur in Lynn
Canal with the majority of activii near the

Table 3-8, Commercial Salmon Harvests in Upper Lynn Canal, 1985-1989 (in numbers of fish)

Harvest
Year Chinook Sockeye Coho Pink Chum

1985 3,260 304,005 98,355 239,080 699,024

1986 2,772 289,889 82,121 38,115 381,382

1987 3,223 415,881 53,630 165,748 392,938
t

1988 1,257 351,876 81,537 208,423 377,768

1989 1,995 471,934 50,307 110,436 123,671

Herring Fisheries. A herring sac roe fishery
took place in the Berners Bay area until 1983
when it was closed due to low stock size. The
fisherywas primarilyconducted with purse
seines (Blankenbecklerand Larson, 1987). The
cause of the decline in stock size is believedto
have been overfishing.

Groundfish Fisheries. Commercial fisheriesfor
groundfishoccur in Lynn Canal with catches
principallycomprised of halibut, Pacific cod,
and sablefish. The harvest of halibut-(inweight) -
is significantlygreater than for the other
species.

The halibutfisheries in this area occur
simultaneouslywith halibut openings throughout
SoutheastAlaska. In recent years the fishery
has consisted of between 1 to 3 open days per
year. The annual catch within Lynn Canal is
about 105,000 pounds with littlevariationfrom
the average in recent years (Peltonan, 1991).

Fisheriestargeted on the other groundfish
species occur over a much longer time period

project area occurring within and near the
mouth of Berners Bay. Other bays and inlets
around the canal also are primaryfishing areas.
Onsite observationsand interviewswith NMFS,
ADF&G, and other agency personnel (Dames &
Moore, 1966) indicate that little commercial crab
fishingactivity occurs in the project area north
of BernersBay. The fishery has suffereda
significantdecline in catch in recent years due
to bitter crab disease.

Relativelyminor shrimpfisheriesalso take place
in upper Lynn Canal. Catches tend to consist
predominantlyof spot shrimp. Fishingactivii
occurs along the steep eastern side of the
upper canal, primarilyduring fall and winter
months (Imamura, 1!391).

FRESHWATER BIOTA

The two streams most directly associated with
project alternativesare Sherman and Sweeny
creeks. Another stream, Slate Creek, empties
into Berners Bay near the docking facility
associated with Alternative C. Initial
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assessmentsof fish populationsand habtit
were provided in Buell (1989).

A more comprehensiveassessmentwas made
in Sherman and Sweeny creeks in summer
1991. That effort consisted of quantifying
habitat characteristics,establishinga
photographic record of stream conditions along
each stream course, assessing rearingfish
densities, instding continuous recording
temperature monitors,assessingspawning
gravel compositionand sampling benthic
invertebratepopulations (Konopacky
Environmental,in press). Most of these
act”witieswere designed to be a part of on-going
monitoring. Preliminarysummariesof results
are incorporated hereinwhere appropriate.
Additional informationon Sherman and Sweeny
creeks is provided in Pentec (1990, 1991).

All three project area streams support
anadromous and residentfish populations. Pink
salmon is the predominantspecies, followed by
Dolly Varden char (includingboth anadromous
and resident forms). Small numbers of coho
are present. Cutthroat and/or rainbowtrout
occur in Sherman and Sweeny creeks. Three-
spine sticklebacks (Gasterosteosaculeatus)
also are present.

Informationon the aquatic resources of these
streams is contained in the following sections

Description of Streams
Habtiat Capability Modeling
Assessmentof Rearing Populations
Assessmentof Spawner Abundances

Description of Streams

Sherman Creek. Sherman Creek flows into
Lynn Canal over a cobble beach at Comet,
north of Point Sherman, and drains a watershed
of 4.09 square miles. The aspect of the
watershed is west and the upper portions of the
basin are steep, risingto peaks and permanent
snow fields up to 5,500 feet in elevation.

The lower 1,200 feet of Sherman Creek (C5 and
B7 Channel Types - See Tab/e 3-9, Channe/
Type and Geomorphoric Characteristics) are
moderately steep, about 4 percent gradient,
with a bed composed primarilyof large cobbles

and small boulders. Woody debris is scarce
and few pools exist. The percentages of water
surface area contained in pools, riie and glide
in July 1991 were 8 percent, 77 percent and 15
percent respectively. Closely overhanging
riparianvegetation is intermittentalong both
stream margins. Fish habitat for rearing species
(i.e., coho, Dolly Varden and cutthroat) is
generally poor because of the lack of pools.
Pink salmon spawning habitat is limited because
suitable spawning substratedeposits occurs

Table 3-9 Channel Type and Geomorphic

Contained Channel Types

Al Very deeply incised, high gradient,
mountain slope channel

A2 Deeply incised, high gradient,
mountain slope channel

A4 Shallowly incised,very high
gradient, mountain slope channel

A5 Deeply incised, high gradient,
mountain slope channel

B4 Shallowly incised, moderate
gradient, transitionalfootslope
channel

B7 Deeply incised, moderate gradient,
transitionalchannel

C5 Moderate to deeply incised, low
gradient lowland channel

Uncontained Channel Types

A3 Non-incised, high gradient,
alluvial/colluvialfan channel

B2 Shallowly incised, moderate
gradient, footslope channel

B3 Mixed control, moderate gradient
channel

E2 Shallowly incised, moderate
gradient, intertidalchannel

----- -
xlrce USDA FOreStservice
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infrequently. A barrierto anadromousfish
migration is present about 1,100 feet upstream
of the mouth.

The reaches between the anadromous barrier
and the confluence of Ophir Creek, a distance
of 4,5oOfeet, is steep (B7 ChannelType),
containinga number of falls. The percentages
of water surface area contained in pools, r“fie,
glide and falls in July 1991 were 20 percent, 31
percent, 1 percent, and 48 percent. The stream
is deeply incised in bedrock and canyon
throughout much of this distance.

The middle reaches of Sherman Creek upstream
of Ophir Creek to the vicinityof the proposed
flow diversion (A2 Channel Type) contains
habtit more suitablefor rearingfish than areas
downstream. The stream is relativelysteep,
with the gradient varying between 2 to over 10
percent and averaging about 7.5 percent. The
stream bed is composed of boulders, cobbles
and substantialbedrock intrusions.
Accumulationsof large woody debris are
relativelycommon, providingshelterfor resident
char. The percentages of pool, riffle,glide and
falls in these reaches in July 1991 were 10
percent, 86 percent, 2 percent, and 2 percent.

Tributaries include Ophir Creek to the north and
an unnamed stream originatingto the south.
These streams are quite steep, containingsmall
proportionsof pool habfiat.

Sherman Creek is relativelydynamic, as
evidenced by habitat changes resultingfrom the
major storm event that occurred in September
1991. Embankment cutting, changes in channel
configuration,and substantialbedload
movement resultedfrom this event.

Continuous stream temperature monitoringin
lower Sherman Creek was initiatedin April 1991.
Water temperatures recorded in summer 1991
ranged between approximately2.5 to 10.00 C,
with diurnal fluctuationsof 1 to 2“ C.
Temperatures were similarin both the upper
and lower reaches of the stream.

Sweeny Creek. Sweeny Creek drains a
watershed of about 4.08 square miles, having a
northwesternaspect. The watershed is
moderately steep, risingto a maximumelevation
of 2,700 feet. Sweeny Creek flows into Lynn

Canal over a cobble beach about 0.25 mile
northeastof Point Sherman.

The lower reach (B3 Channel Type) is
accessibleto anadromous fish for at least 2,600
feet upstream;stream length availableto
anadromous migrationappears to fluctuate
depending on conditionsduring a given year,
i.e. flow and presence or absence of debris
jams. The stream in this reach has a gradient
of about 3 percent, with a substrate composed
mainly of large cobbles and boulders.
Spawning gravel occurs in small patches, which
are widely separated. The percentages of pool,
riffleand glide in this reach in July 1991 were 13
percent, 80 percent, and 7 percent.

The middle reaches of Sweeny Creek (B7
Channel Types), includesa tributaty, referredto
here as East Branch. East Branch is steep and
cascading (primarilyA2 and A5 Channel Types)
with a bed composed mainly of bedrock with
boulder accumulationsalong the stream
margins. Little cover is present in East Branch.

The middle reaches downstream of East Branch
are paved by bedrock, large boulders and
cobbles. Bedrock slidesare relativelycommon.
Large scour elements have produced deep
pools, providingareas of refuge for fish during
high flow events. The percentages of pool, riffle
and glide habfiat in these reaches in July 1991
were 22 percent, 66 percent, and 12 percent.

The mainstemof Sweqy Creek has a 30-foot
waterfallnear the confluence of East Branch.
Upstreamfrom the falls, the stream has a lower
gradientthan East Branch, averaging about 2
percent. Some accumulationsof woody debris
are presentalong with depositionalareas, scour
pools and shelter habitat.

Sweeny Creek appears to be very dynamic,
more so than Sherman Creek. The major storm
event that occurred in September 1991 caused
severe disruptionto the channel and its
configuration,particularlyin the lower stream
reaches. Several large slides occurred in the
area and resultingin significantscour and
bedload movement.

Continuoustemperature monitoringin lower
Sweeny Creek was initiatedin April 1991. Water
temperaturesrecorded in summer 1991 ranged
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between approximately3.0 to 13.5” C, with
diurnalfluctuationsof 1 to 2° C. Temperatures
were significantlyhigher than those in Sherman
Creek during July, likely due to the presence of
substantialmuskeg areas in upper Sweeny
Creek (Konopacky, 1991).

Slate Lakes and Slate Creek. Two lakes lie
east of Slate Creek in an unnamed tributary
watershed about 1.5 square miles in area. The
upper lake is over 1,150 feet long with an
average width of about 430 feet the sutface
area is approximately 12 acres. The lower lake
is nearly 1,600 feet long with an average width
over 600 feet surface area is about 20 acres.
Both lakes are moderately deep with maximum
depths of between 40 to 50 feet. Dolly Varden
are present in both lakes (Bueil, 1989).

Anadromousfish access to Slate Creek is
limitedto the lower 2,600 feet of stream by a
barrierwaterfall. Pink salmon spawn
downstream of the falls. In August 1990, an
estimated 1,500 to 2,000 pink salmon spawners
were observed by MJM Research personnel in
the lower portions of the creek.

Habtit Capability Modeling

As pat of the planning process for the Tongass
National Forest, stream reaches within the
Sherman and Sweeny creeks have been
classifiedaccording to a forest-wide stream
typing system developed jointly by the Forest
Service, NMFS, and ADF&G. The classification
is based on distinguishablechannel segments
that have relativelysimilarphysical attributes
(Paustian, 1990). Stream reaches within the
forest have been typed usingtopographic base
maps, with some reaches having extensive
ground truthing for ident”~ng key features.

One of the major purposesfor the stream
classificationsystem is to estimate potentialfish
production, defined as the habmt ckqmbilityfor
each stream (Paustian, 1990). Juvenilefish
densitieshave been sampled in numerous
stream reaches of varying stream types
throughout Southeast Alaska. These data are
being used to model hab~t capabilitiesfor
coho salmon and Dolly Varden (Kessler,1990;
Paustian, 1990). Althoughthe procedure is best
applied to broad land use planning, it provides
a relativemeasure of the general suitabtiityof

. ----
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individualstreamsto produce fish. In addition,
the model offers a means of evaluating
mitigationstrategies.

Figure 3-2o, Channel Classificationfor Sherman
and Sweeny Creeks, shows how the project
area streams have been typed for the Tongass
Forest Plan. Definitionsof channel types are
given in Table 3-9, Channel T~e and
Geomophic Characteristics. Channel types are
categorized as either being contained (i.e.,
contained by an incised channel with stable well
defined banks as in a canyon) or uncontained
(i.e., having a channel wtih a floodplain and
subject to shfing).

Figure 3-20, Channel Classificationfor Sherman
and Sweeny Creeks

Table 3-10, Sherman and Sweeny Creeks
Channel Types with Habitat Capability Estimates
for Coho Salmon and Dolly Varden Char,
providesa breakdown of the output of modeling
potentialfish production for reaches of project
area streams. These data show that over 95
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Table 3-10, Sherman and Sweeny Creeks Channel Types with Habitat Capability Estimatesfor Coho
Salmon and Dollv Varden Char-—..... . . . . .—__ ...

Dolly Varden
Stream Coho Winter Winter
Channel Channel Percent of Capabil”@ Capability

Type Category Length (ft) Total (fish/10o sq. ft.) (fish/100 sq. ft.)

Sherman Creek

Al contained 13,300 36.4 0.00 0.00
A2 contained 6,704 18.3 0.09 2.69
A3 uncontahwd 1,018 2.8 0.00 1.30
A4 contained 9,971 27,3 0.00 0.00
B7 contained 3,870 10.6 0.00 1.67
C5 contained 1,019 2.8 0.37 0.84
E2 uncontained 667 1.8 0.00 0.00

Total 36,549

Sweeny Creek

Al contained 4,006 11.7 0.00 0.00
A2 contained 12,253 35.8 0.09 2.69
A5 contained 3,699 10.8 0.09 2.97
B2 uncontained 1,764 5.2 0.46 1.11

B2/4 transitional 2,308 6.7 0.46 1.11
B3 uncontained 1,277 3.7 0.46 3.53
B7 contained 8,483 24.8 0.00 1.67
E2 uncontained 438 1.3 0.00 0.00

Total 34,228

percent of Sherman Creek consists of contained only channel types with lower potential
channel and that more than 60 percent of the
stream reaches are too steep to suppott fish
production. Habitat capability estimates are
given for winter juvenile densities, since this
season is likely limiting to fish production in
these streams.

Habitat capability estimates are expressed as
the fish density for 100 square feet of stream
surface area. These estimates provide a relative
measure of the productive potential of each
stream type.

Results of habitat modeling for Sherman Creek
predict that the lowest fish production potential
in the drainage per unit surface area occurs
downstream of the anadromous barrier. The
anadromous reaches (Channel Types E2 and
C5) have relatively low potential for
overwintering juvenile fish production, both for
coho and Dolly Varden. For Dolly Varden, the

production are those types having no potential.

The model predicts much higher Dolly Varden
potential for Sherman Creek above the
anadromous barrier,although model input does
not consider whether stream reaches suppott
resident or anadromous forms of the species.
Much of the input data was collected in reaches
accessible to anadromous fish and therefore
contains a significantcontributionfrom the sea-
run form. Because of this, the model over
predcts the productive potential in numbers of
fish for resident populations in stream reaches
above anadromous barriers. These stream
reaches support both juvenile and adult fish,
while reaches below anadromous barriersare
principallyrearing areas for juvenile Dolly
Varden.

Approximately 90 percent of the channels within
the Sweeny Creek drainage are categorized as
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being contained within well defined, incised
channels. In contrast to Sherman Creek, the
model predicts that only 13 percent of the
stream channels are too steep to suppott fish
production. The Sweeny Creek drainage
appears to be capable of supportingfish
productionfar into the headwaters, and as
such, may offer good potential for habtit
enhancement as a means of project mitigation,
if deemed necessary.

The model also predictsthat more of Sweeny
Creek is suited to produce coho than is
Sherman Creek, although most of these reaches
are upstream of areas predicted to be void of
coho. Considering only the lower stream reach,
known to be inhabfied by anadromous fish, the
model predicts that the stream is only slightly
more productivefor coho than Sherman Creek.

Assessment of Rearing Populations

Fish populations in Sherman and Sweeny
creeks were inventoriedin July 1991
(Konopacky Environmental,in press). Results
of this work provide a means of validating
model predictions previouslydescribed and for
bench marking existing levels of production.

In Sherman Creek, the entire reach downstream
of the anadromous barrierwas inventoried.
Upstream of the barrier,the mainstem of the
creek was assessed up to an elevation of 650
feet, or the level of the top of the proposed
tailings impoundment. Tributarieswere also
inventoriedto the same elevation. Konopacky

(1991) stated that the density of fish in the
mainstem above this elevation up to the
proposed diversionstructure (elevation 800 feet)
was approximatelythe same as that in the
reach between Ophir Creek and the 650 feet
elevation.

Sweeny Creek was inventoriedfrom the stream
mouth upstream a distance of 4,800 feet.
Comparable densities of Dolly Varden were
judged to exist for a substantialdistance
upstream of that point.

Over a distance of 13,800 feet of channeI in
Sherman Creek, a total of 420 Dolly Varden
were estimatedto be present (See Table 3-77,
Numbers and Densities of Trout and Dolly
Varden in Sherman and $weeny Creeks, July,
7997). Overall the density of this species was
estimated to be 0.19 fish/100 f??,though the
density above the anadromous barrier was
estimated to be twice that below the barrier.
These values are significantlyless than winter
densities predicted from the habtit capability
model (See Table 3-72, Dolly Varden Densities
in Sherman Creek (fish/100ft) The greatest
discrepancy between predicted and obsend
values occurred upstream of the anadromous
barrier, Iikelvfor reasons described earlier. The
model‘correctlypredicted that Imb@t upstream
of the barrier is more productivefor Dolly
Varden than areas downstream.

Only a relativelyfew trout were found in
Sherman Creek, and those all occurred below
the anadromous barrier.

Table 3-11, Numbers and Densities of Trout and Dolly Varden in Sherman and Sweeny Creeks,
WV. 1991.,

Rainbow/Cutthroat Dolly Varden

Surface Area Fish per 100 Fish per 100
Stream/Section Length (ft) (m No. v No. v

Sherman/below’ 1,200 27,500 28 0.10 28 0.10

Sherman/above’ 13,800 194,400 0 0.00 392 0.20

Sherman Total 15,000 221,900 28 0.01 420 0.19

Sweeny 4,800 82,200 1,226 1.49 115 0.14

;herman Creek downstream of the anadromous barrier.
‘Sherman Creek upstream of the anadromous barrier.
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,,

Table 3-12, Dolly Varden Densities in
Sherman Creek (fish/100 sq. ft.)

Migration Predicted Observed
Barrier (o) (P) o/P

Below 0.50 0.10 0.20

Above 1.60 0.20 0.12

Over a distance of 4,800feet of channel in
Sweeny Creek, a total of 115 Dolly Varden were
estimated to be present (See Table 3-11,
Numbers and Densities of Trout and Dolly
Varden in Sherman and Sweeny Creeks, July,
1991). This resulted in a density of 0.14
fish/100 ft?,less than in Sherman Creek as a
whole. However, a substantialnumber of trout
were found in Sweeny Creek, which resulted in
an overall density for trout and char combined
substantiallyhigher than in Sherman Creek.
Many of these fish in Sweeny Creek were likely
anadromous forms of the species.

Dolly Varden found in Sherman Creek,
particularlythose sampled above the
anadromous barrier,were relativelysmall. In
those upper reaches, for example, all were less
than 8 inches in length; 97 percent were less
than 6 inches in length, and about 65 percent
were less than 4 inches in length.

These findings of low densitiesand small fish in
Sherman Creek above the anadromous barrier
are consistentwith observationsmade
elsewhere on resident salmonid populationsin
steep headwater streams. Populationsof
resident Dolly Varden in small streams of
southeastAlaska are characterized by
ind.widualsexhibningsmall size, early maturity,
reduced fecundity, and shortened life span
(Blackett, 1973). Resident stream populations
with these characteristicsare normallylow in
abundance, typifyhg comparatively
unproductivecoastal headwater streams
(Lestelle,1978).

Most fish in Sweeny Creek were also small, with
over 86 percent smallerthan 4 inches. The
majority of these fish were likely juvenilesof
anadromous forms.

Spawner Abundance

The abundances of salmon spawners were
assessed in Sherman and Sweeny creeks in
1990 and 1991 (Pentec, 1990; Konopacky, in
press). Weekly counts were made during
August and September to estimate the number
of pink salmon spawners. The sutveys were
conducted in the lower 1,100 feet of each
stream.

In 1990,the numbers of spawners peaked on
August24,when approximately 2,200 and 1,700
fish were counted in each stream (See Figure 3-
21, Numbers of Spawning Pink Salmon Adults
in ProjectArea Streams, 7990- 7997). No
su~eys could be made on this date in 1991 due
to a storm event data for other dates during
1991 suggest that spawning peaked on about
the same date as in 1990. However, the
abundances of fish in 1991 were only a small
fraction of those seen in 1990.
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Figure 3-21, Numbers of Spawning Pink Salmon
Adults in Project Area Streams, 1990-1991
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By applying an assumed stream residencetime
of 2 weeks, a value typically encountered in
Southeast Alaska streams (Perrinand Irvine,
1990), estimateswere derived of the total
number of spawners escaping into each stream.
The estimated numbers of fish in 1990 were
3,600 and 2,000 pink salmon in Sherman and
Sweeny creeks, respectively. Estimated totals
for 1991 were approximately300 for Sherman
Creek and less than 100 in Sweeny Creek.

SOILS

The soils of the study area have been strongly
influenced by an extensive historyof glaciation
that has occurred throughout Southeast Alaska.
As a result,all of the soils are very young with
respect to the normal processes of soils
development. High levels of rainfallin this
region promotes extensive plant growth and
considerable amounts of organic matter have
been produced. However, cool temperatures
and vety moist conditionsduring a relatively
short growing season inhib~decomposition of
this organic matter. These conditions
discourage the development of mineral soils
and, instead, favor the development of organic
soils.

Due to the processesassociated with glaciation,
numerous depressionsand extensive
impermeable soil layers are present throughout
the landscape. These areas often contain peat
deposits (Harrisand Farr, 1974) ranging from
2 to 40 feet in thickness and are commonly
called “muskegs.”

The soils of the project area have been
characterized and mapped by previousstudies
and mapping efforts. Existingsoils data were
supplemented by extensiveonsite testing
performed in connection with geological
exploration, geotechnical engineering, and soils
and wetland delineation efforts. A complete
description of existinginformationand onsite
soilsfield studies is provided in IME (1!391a).

General Soil Properties

On a national scale, the unique feature of the
soils in Southeast Alaska is the predominance
of organic soils. These soils have developed on
moderate and steep slopes in till or colluvium.
They typically have a dense forest cover
composed mainly of spruce and hemlock and a
moderatelythick understory of shrubs. These
soils support timber production, watershed
protection,and wildlife habht. Precipitationis
high and temperatures are cool in summer and
winter, but the soils are seldom frozen. The
principalassociated soils are typically found on
gently sloping beaches adjacent to tidal water
or on fmt slopes and benches (USDA, SCS,
1975).

On a regional scale, the soils of the study area
are characterized as very porous and friable,
and extremelyacidic, except in the lowest
horizonsthat overlie calcareous bedrock. Water
holding capac.Ryof these soils is very high, and
soil moisture is ample for tree growth in all but
extreme instances. Soil moisturetensions are
rarely high enough to significantlyreduce tree
growth. The soil materialsare water erosion
resistent (except in a few gravelly soils) and are
readilydisturbed by compactive forces
(Stephens et al., 1969).

The typical chemical and physical propertiesof
the soils on the Tongass National Forest have
been summarized by Stephens et al. (1969).
Representativedata for the major soil types are
presented in DEIS Appendk Table D4-1,
Chemical and Physical Properties of Tongass
Area Soils. Examinationof these data reveal
that soilsare typically acidic, especially in the
surface horizons. Plant nutrientsare largely
confined to the surface organic layer and
probable deficienciesoccur in neatly all
subsurfacehorizons. Phosphorous appears to
be especially limitingwith respect to plant
growth.

Management implicationsfor these soils are
summarized in DEIS Appendix Tab/e D4-2,
Management Interpretations of Tongass Area
Soi/s. This comparison suggests that most soils
have a low susceptibilityto induced sediment
production. Landslidesare a common problem
with Alaska soils and this comparison suggests
that certain soils have a high potential of being

3-44



Kensington Gold Project FINAL ENVIRONMENTALIMPACT STATEMENT Chawter 3

prone to landslides. The depth to the seasonal
ground water table is usuallyquite shallow.
Compactibil”kyis often a problem in organic
soils. Soil depths are typically quite shallowas
a resultof an extensive historyof glaciation in
the area (the most recent only 200 years ago).
The wetness of soils can cause problemswith
cut slope bank failure.

Soil Mapping and Soil Types

The Kensingtonsoils study area is defined as
the area between Lynn Canal and BernersBay
and Berners Riier north to an east-west cutoff
approximately 2 miles notth of Lions Head
mountain. An Order 4 level of soils surveywas
completed for this area by the USDA Forest
Service (1990a). This survey is of s~lcient
detail to facilitate broad planningdecisions. A
total of 47 soil map units have been delineated
withinthe soils study area. These soil map
units contain a total of 30 soil types. Excluding
miscellaneousland types such as rock outcrop,
glaciersand water, the study area contains a
total of 29,131 acres of taxonomically
identifiablesoils. Mineral soilsaccount for 68.9
percent of the study area, and organic soils
account for 31.8 percent of the area. Additional
informationon the distribution,extent, types and
characteristicsof soilswithin the study area is
contained in DE/S Appendix D4, Soils
Information.

Soil Sampling

Representativesamples of several soil and mine
sol materialswere collected and analyzed
withinthe KensingtonProject area in order to
characterizethe propertiesof these soils
materials. Site specific samplingand
measurementsof the soilswithin the Kensington
Project area was conducted on numeroussites
within potential development areas including
Sherman Creek basin, Sweeny Creek basin, and
along the proposed Berners Bay assess road.
Resultsof these evaluationsare presented in
DE/S Appendix Table D4-5, Kensington Soil
Materials Chemical and Physical Properties. An
analysisof potentiallytoxic elements contained
withinthese same samples is summarized in
DEIS Appendix Table D4-6, Kensington Sojl
Materials EP ToxiciiyAnalyses.
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VEGETATION

The dominant vegetation of southeasternAlaska
has been described as a coastal rain forest due
to the proliferationof plant growth that occurs in
this area. This type is comprised of severaltree
species. The most common forest type found
in the region is the Coastal Spruce - Hemlock
Forest (Viereck and Little, 1972). The Forest
Sewice has prepared a Forest Type Map which
was used as the basis for the vegetation map of
the study area. A mapping of plant
communitiesand associated acreages are
presented in DE/S Appendjx D4. The following
sections present a brief characterizationof the
major vegetation communities. A more detailed
discussionof specific plant associationsis
provided in DE/S Appendix D4.

Coniferousforest is the most extensive
vegetationtype within the study area. It occurs
over a broad range of upland slopes and
aspects. This forest type is characterized by an
overstorydominated primarilyby western
hemlock (Tsuga heterophy//a) at the lower
elevationsand mountain hemlock (Tsuga
mertensiana) at the higher elevationswith minor
amounts of Sitka spruce (Picea sitchensis)
occurringthroughout.

Sitka spruce is more dominant along the edges
of drainages, avalanche chutes, and the beach
fringe. (.lndersto~ density and species within
this habitat varies depending on slope, aspect,
and the degree of canopy closure, but Alaska
blueberry (Vaccinium alaskaense) and, to a
lesser extent, rusty menziesia (Menziesia
terruginea) are the principalshrubs. Devil’s
club (Opopanax horridum) and salmonbeny
(Rubus spectabi/is) also are present.
Representativeherbaceous plants include fiie-
Ieaf bramble (Rubuspedatus), bunchberry
(Cornus canadensis), deerberry (Maianthemum
Watatum), fern-leaf goldthread (Coptis
asplenifolia), deer fern (Bechnum spicant), and
spinuloseshield fern (Dtyopteris austriaca).

Alder shrubland occurs primarilyin avalanche
chutes and as small pockets of habitat along
drainages. This vegetation is dominated by
dense stands of Sitka alder (kVnussinuata) 5 to
15 feet in height. Willow (Saljxspp.),
salmonberry,and devil’s club are also
occasionallypresent, especiallynear the edges
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of this habitat and coniferousforest.
Throughout much of this hab~t, canopy cover
by Sitka alder exceeds 70 percent, and
therefore, understoty is limitedto scattered
small grasses and forbs.

Deciduousforest is the least extensive upland
habtit within the study area. It occurs only as
small pockets of habtit near the beach fringe
and moist areas. These pockets of habtit are
dominated by red alder (A/nusrubs) and black
cottonwood (Populus Pichocatpa). Willow and
Sika alder represent the shrub component,
while the herbaceous understo~ is comprised
of various forbs and grasses.

Wetland plant communities representedare
muskeg/open shore pine forest, wet coniferous
forest, and sedge/grass/forb meadows.

Wet coniferousforest is the most extensive
general wetland type in the study area. It is
similarto hemlock/ spruce forest except that
this habtit occurs on poorly drained sites
where surface or subsurface moisturehas
saturated soils. This habmt is well represented
withinthe study area and often forms a mosaic
of forested habtits with coniferous forest.
Standing or flowing water is frequently present
in low areas throughout the understoryof wet
coniferoustypes. The understory is dominated
by skunk cabbage (Lysichitwnwnericanum)
and devil’s club. Alaska blueberry and rusty
menziesiaalso are present but are less
prevalentthan in conifer forest. Other common
understo~ species include False hellebore
(Veratrwnviride) and deer cabbage (Fauria
crista-gall~.

Muskeg is the second most extensivewetland
hab~t within the study area, This habitat varies
from open with virtuallyno trees to open
forested areas. Open forested portionssupport
small stands of stunted Iodgepole or shore pine
(Pinus contorts), western hemlock, and Sitka
spruce. The forested pottions of muskeg
support a relativelyd.werseshrub understory
represented by Sika alder, bog kalmia (Kahnia
po/ifo~ia),crowberry (Ernpetrwnnigrwn),
highbushcranberry (Viburnumedu/e), bog
cranberry (Vacciniumoxycoccos), Labrador tea
(Ledurngreen/andicum), huckleberry
(k’acciniumpafvifolium), blueberry,and rusty
menziesia.

In the open, treeless muskeg, herbaceous
species, mosses, and lichens are most
common. Representativeherbaceous species
in both forested muskeg and open muskeg
areas include sedges (Carex spp.), bluejoint
reedgrass (Ca/amagrostis canadensis), skunk
cabbage, marsh marigold (Ca/tha bit/era) and
mosses, including sphagnum. In many portions
of the more open areas of muskeg, small pools
of water, ranging from a few inches to several
feet deep, are relativelycommon. In the wetter
areas around the edges of these pocds,short
sedges, cotton grass (Eriophorumspp.), marsh
marigolds,and spike rushes (Jtmcus spp.) are
the primaryspecies.

Sedge/grass/forbs meadows occur in small
pockets adjacent to open water at
Independence Lake, Slate Creek Lakes area,
and in narrow stripsalong portions of the beach
fringe. Where this habfiat is adjacent to
freshwater,tall sedges, horsetail (Equisetwn
equisetaceae), and bluejoint reedgrass are the
dominant species. Sphagnum moss is often
present in the understory. AJongthe beach
fringe, common species include seaside
plantain (P/antago macrocafpa), silveweed
(Potenti//aanserina), dune wildrye (Elymussp.),
beach pea (Lathyrusjaponicus), cow parsnip
(Heraclewn knatfffn), sedges, and seaside
arrowgrass (Trig/ochin maritima).

Dsturbed areas such as historic mining sites,
current explorationdevelopment sites, and mine
tailings also occur within the study area.
Logging and past mining operations have
resulted in minor (in terms of relative acreage)
alterationsof existingvegetation. Existing
development areas that have been cleared of
trees occupy approximately 15 acres within the
study area. Areas that were logged in the past
and that currentlysupport stands of second
growth timber comprise about 938 acres of the
study area.

Talus slopes and areas of rock outcrops occur
as special habtits within the study area. They
are located primarilyon steep slopes above
timberlineand in avalanche chutes where
vegetation and soil have been removed by snow
slides. Vegetation in these areas is typically
sparse, and where present, is usually stunted by
harsh environmentalconditions.
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Aquatic habtiat in the study area is represented
by streams, small freshwaterlakes and ponds,
and offshore marine habfiats. Permanent
sources of flowing freshwateroccur in Ophir
Creek, Sherman Creek, Sweeny Creek, Slate
Creek, and numerous other small unnamed
drainages. In general, these streamsare
narrow, have relativelysteep gradients,and
occur in deeply incised channels. As a result
there is Iiie pool formationwithinthe stream
channels or establishmentof riparianvegetation
along the streambanks. In most areas,
hemlock/spruce forest or wet coniferousforest
occurs up to the upper edge of the streambank.
Sitka alder and willow occur in isolated pockets
at scattered locations along some of the
streambanks.

Wetlands Mapping

The Federal government,through Executive
Orders 11988 and 11990, has mandated that
Federal agencies provide leadershipfor
preservingfloodplains and minimizinglosses of
wetlands. Wetlands mapping, as delineated by
the Tongass National Forest and the U.S. Fish
and Wildlife Setvice’s National Wetland
Inventory,was reviewedfor a prelimina~
evaluationof the extent of potentialjurisdictional

wetlandswithin the study area. Due to the very
large scale base maps utilized in the Tongass
and USFWS effotts (1:83,38o), it is impossibleto
obtain the detail from these map scales required
by the 404 permittingrequirements. As a result,
site specificwetland delineation effortsfor areas
proposed for disturbancewere compieted
during August, 1990 (IME, 1991b). This survey
was conducted usingthe procedures outiined in
the Federal Manual for Delineating
Jurisdictions/ Wetlands (Federal interagency
Committeefor Wetiand Delineation, 1989).

Because of the size of the study area, detailed
jurisdictionalwetland delineation was only
conducted over potential disturbance areas.
The Tongass wetland mapping is provided to
give an overviewof wetlands within the entire
study area (See Figure 3-22, Wet/ands Map). It

was decided to utilizethe Tongass wetland
mapping since it tended to show a iarger extent
of wetiand acreage than did the USFWS
Nationai Wetland inventory Mapping.

Ninety-twowetland piots in the Kensington
Project area were sampied and evaluated using
the criteriadetailed in the Federal Interagency
Committeefor Wetiand Delineation (1989).
Jurisdictionalwetlands were delineated by the
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Figure 3-22, Wet/ands Map
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Sherman Creek Basin, the proposed Sweeny
Creek tailings impoundment site, and along the
entire length of the proposed Bemers Bay
access road.

The onsite wetland surveysdocumented that,
except for minor areas, nearly all of the
Sherman Creek basin, all of the Sweeny Creek
tailings impoundment area, and the entire length
of the proposed Bemers Bay access road met

the criteria for jurisdictionalwetlands. The
surveyfound that wetlands existed on all but
the steepest mcu%ain slopes in the study area
(IME, 1991b).

The resultsfrom this survey (IME, 1991b) were
presentedto the Corps of Engineers in
September 1989 and subsequentlyapproved.
Since that time, the 1992 Energy and Water
Development AppropriationsAct mandated the
use of the 1987 Corps of EngineersWetlands
DelineationManual (EnvironmentalLaboratory,
1987) for wetland delineationsinstead of the
Federal Manual for DelineatingJurisdictional
Wetlands (Federal Interagency Committee for
Wetland Delineation, 1989). The Corps of
Engineershas reevaluatedthe August 1990
wetland delineation performedfor the
KensingtonProject, and as a result has
determined that the wedand determinations
would remain essentiallythe same based on the
1987 manual (Justis, 1991).

Wetland Functions and Values

Extensiveliteraturereview and field studies have
been conducted for the wetlands in the Juneau
area (Adamus Resource Assessment,Inc.
1987a). As a result of these studies,
modificationsto the originalWetland Evaluation
Technique (WET), recommended for the
conterminousUnited States (Adamus et al.,
1987), were proposed for Southeast Alaska
(Adamus Resource Assessment,Inc., 1987b).
The WET recommended for Southeast Alaska
was used to evaluate plant associationsand
aquatic sites in the portions of the project area
potentiallydisturbed by the action alternatives.
The resultsof this evaluationare presented in
DEIS Appendix Table D4-11, Kensington
Wetlands Functions and Values.

Threatened and Endangered Plant Species

The potential presence of threatened and
endangered plant species on the study area
was determined through consultationswith the
Tongass National Forest, the USFWS, and the
Alaska Natural Her”tige Program. Four federally
listed plant species (Carex /enticu/aris var.
do/is, Poa merrilliana, Rhinanthus arcticus, and
Th/aspi arcticum) are known to occur on the
Tongass. Four additional species (Aster
yukonessis, Calamagrostjs crassjglumjs, h40ntia
bostockij, Poa norbergii) potentiallyare present.
It has been determined through consultation
between the Forest Service and the USFWS on
the proposed revisionsto the Tongass Land
Management Plan that “no adverse effectsare
anticipated on these species with any of the
alternatives,”(USDA Forest Service, 1990a).

Consultationwith the Alaska Natural Heriige
Programdetermined that 37 plant species
proposed for listingzs “statesensitiie” could
potentiallyoccur in the project area. The
species are Oyptogtamma stelleri, Chsium
foliosum, Lactuca biennjs, Saussurea
americana, Betuia papyrjfera var. commutata,
Cardamine pratensis spp. angujtifolium,
Symphoricatpos albus ssp. Iaevigatus. Stellatia
crassifolia, Atrjp/ex drymarioides, Carex
atratiformks ssp. raymondii, Carex bebbii, Carex
interior, Eleocharis kamtschatica, Eriophorum
virjdjcarjnatum, Chimphjla umbellata var.
occidentals, Vicia americana, Satureja
douglasii, Smiiacina stellata, Botrychium
virgjnkwum ssp. europaeum, Ca/ypso bulbosa,
Cypripedium calceolus ssp. parviflorum,
Qprjpedjum montanum, Makzds monophyllos,
Malaxkspaludosa, Platanthera chorisjana,
Platanthera unaiaschecensLs, Pinus contofla
ssp. Iatifolia, Armeria marjtima, Puccinellja
hultenii, Puccineilia kamtschatjca, Dodecatheon
pulchellum sap. alaskanum, Galium
kamtschaticum, Mitelia nuda, Mjtelia trjfida,
Castiileja chrymactis, Euphrasia mollis, and
Viola selkirkii.

Field investigationswere conducted from
August 13 through September 17, 1990 to
determinethe possible presence of these plant
specieswithin potential disturbance areas. This
surveywas conducted in connection with
intensivewetland surveys performed in all of the
areas proposed for disturbance.Two additional
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days were devoted specificallyto collecting
plant specimens. In these surveysall of the
plant species found in the vicinityof 92 wetland
plots were identified. Taxonomic sources used
to identifyplants were Welch (1974) and Hulten
(1968). While this surveywas conducted
somewhat late in the growing season, Iiie
difficultywas encountered in proper
identificationof plants and nearly all possessed
s~icient floral parts to confkrn species identsRy.

The potential occurrence of many of these
species was ruled out due to the lack of suitable
hab~t. Others were deemed not to occur in
the area due to the failure to encounterthe
plant group in question. The presence of only
one species proposed for listingas state
sensitiie was verified in the project area. This
species was western paper birch (Betu/a
papyrifera var. conmwtata). This finding is not
surprisingsince the site is within the known
range of this species as outlined by Vlereck and
L~le (1972). Obsewations regardingthis
species suggest that it is somewhat common in
the project area and discussionswith various
mine project employees who were familiarwith
this tree species revealed that they had seen
this species over a very widespread area.
Given the rather widespread distributionof
western paper birch, it is the opinion of several
botanistsfamiliarwith this area that this species
will not make the state sensitiie species list
once it is finalized (IME 1991b).

Site-specificfield studies, regional published
information,and agency file data were reviewed
to obtain informationon the wiidlife resources
withinthe project area. In addition, persons
having knowledge of the project area were
intewiewed. Baselinestudieswere conducted
in the study area from the fall of 1988 until early
summer 1990. Wildlife monitoringcontinuesin
conjunctionwith the Alaska Department of Fish
and Game (ADF&G). Methods employed for the
baseline studies and the resultsof these studies
are described in Cedar Creek Associates,Inc.
(1991). For clarificationpurposes, throughout
this section the term “projectarea” refersto ail
specific sites potentiallydisturbed by project
development alternatives,while “studyarea”

refersto a somewhat larger area that
encompasses ail project development sites and
field survey areas.

Consultationswith State and Federal wildlife
agencies have been conducted throughout the
scoping process. As a result of these
interagency coordination meetings, several key
species of special concern were identified:
black bear (Ursus americanus), brown bear
(kws arctos), gray wolf (Canis lupus),
mountain goat (Oreanmos americarws), mink
(Mustela vLson), bald eagle (Ha/iaeetus
/eucocepha/m), and Vancouver Canada goose
(Branta canadensis fuka). These species are
also Management Indicator Species for the
Tongass National Forest, Because of their
potential sensitivityto project development,
these species have received greater emphasis
in the baseline description sections and some
have been targeted for future monitoring effotts
within the KensingtonProject study area.

Residentand migratorywildlife populations
occurringwithin the study area are discussed
under the following categories.

●

●

●

●

●

●

●

●

●

●

Marine Mammals
Big Game
Furbearers
Other Mammals
Waterfowl and Other Waterbirds
Raptors
Upland Game Birds
Other Avifauna
Amphibian
Threatened and Endangered Species

MARINE MAMMALS

~ Marine mammals known to occur in the marine
waters of Lynn Canal include Steller sea lion
(Ewnetopias j.batus), harbor seal (Phoca
vitulina), humpback whale (Megaptera
novaeang/iae), killerwhale (Orchws orca),
minke whale (Ba/aenoptera acutorostrata), Dali’s
porpoise (Phocoenoides da/i), and harbor
porpoise (Phocoena phocoena), (NMFS, 1974).
Although the presence of these species has
been documented within Lynn Canal, no
population estimatesare available for the canal
area. The Steller sea lion is listed as
threatened, while the humpback whale is listed
as endangered. The Steller sea lion and
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humpback whale were the only species
recorded by incidental observation near the
project area during field survey periods. These
two species are discussed in a subsequent
section, Threatened and Endangered Wildlife
Species.

The kiiierwhale and minke whale are the only
other whales expected to occur in Lynn Canal
offshore of the project area (Piicher, 1990). The
kiilerwhale has a worldwide distribution
especially in cooier more product-wecoastal
waters. Kiilerwhale movement and migration
appears to be dependent on changes in food
suppiy (NMFS, 1974). This animai travels in
pods of fwe to 40 animais, but pods of about 10
animals are more typical. They feed on seals,
sea lions, porpoise, whales, birds, fish, and
squid. The minke whale is fairly common in
coastal waters of Notih America. it occurs off
the Alaskan coast oniy during the summer
months. They do not appear to be abundant
within Lynn Canai (NMFS, 1974). Minke whales
feed mainly on small shoal fishes and kriil.

Dail’s porpoise maybe the most abundant smaii
cetacean (doiphins, porpoises, or whales) in the
inside marine waters of Alaska (NMFS, 1974).
They move in the springfrom the Guif of Alaska
to the Bering See and return to the Gulf in the
fall. They feed on squid and fish such as saury,
hake, herring, and jack mackerel. Harbor
porpoisesare found along the Pacific Coast
from the Arctic Ocean to Southern California.
The harbor porpoise frequents cool coastal
bays and the mouths of iarge riversand feeds
on a wide variety of smail fishes and squids.
On occasion, it can be found ascending fresh
water streams. its migrationsare more inshore
to offshore rather than north to south.
Porpoisesare commoniy noted in the Point
Sherman area by giilnettersduring the summer
months (Bruce, 1990).

The harbor seal is the oniy seai species known
to occur in Lynn Canai. It is found in the waters
of Lynn Canal year-round. They occur in neatly
ali marine habitats but tend to concentrate in
estuariesand protected waters. Although
population estimates of this species in Lynn
Canai are not avaiiabie, severai hundred have
been observed in the intertidalzone near the
mouths of anadromous fish streams (NMFS,
1974). Harbor seals appear to use the deita

area between the Lace and Antler Riverswithin
Bemers Bay for pupping or pup rearing.
Concentrations of seals and seal pups are
observed in this area in the spring (ShauL
lWOb). Stoweii (1972, as cited in NMFS, 1974)
noted that harbor seals first appear in Bemers
Bay in conjunction with euiachon runs, and
approximately50 seals used Bemers Bay
throughout the summer. Harbor seals are
known to svdmup riversemptying into Bemers
Bay to feed on salmon and cutthroat trout
(Shaul, 1990b). Harbor seals feed singiy or in
small groups. Prey consumed is diverse and
varies regionallyand seasonally. Typical prey
items include shrimps,octopus, and a variety of
fish such as salmon, capeiin, poiiock, flaffishes,
and sculpins.

Hauiout sites are used by harbor seals for
resting and pupping. They usuaiiy have direct
access to deep water and protection from
strong winds and high surf. Known harbor seal
hauiout sites in the region inciude Ltie island,
Kataguni Island, and the north end of Sullivan
Island (Rusanowski,1991).

BIG GAME

The project area occurs within Subunit lC of
the ADF&G’s Game Management Unit 1. Sika
black-taileddeer (Odocoi/eus hemionus
sitkensis), mountain goat, mmse @Vcesalces),
brown bear, biack bear, gray wolf, and
woiverine (Gu/o gulo) are the principal big game
species occurring on or near the project area.
Gray woif and woiverine are also classifiedas
furbearersand are discussed in a subsequent
section, Forbearers.

Sitka Black-tailed Deer

Distributionmapping for the Sika biack-tailed
deer (ADF&G 1973) indicatesthat the northern
limit of this species is Bemers Bay. However,
observationsof deer by mine personneland
deer sign (peiiets and tracks) by an ADF&G
bioiogist in 1991 indicate that a smali population
of Sitka black-taiied deer does exist near the
project area (LeMond, 1991). Populationsof
Sitak black-taiied deer in the vicinity of the
project area would be expected to remain smaii
and vary from year to year because of heavy
winter snow cover and predation by gray wolf.
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Mountain Goat

Mountain goats occur throughout the mainland
portionsof Southeast Alaska where suitable
habtit is present. A relativelyisolated
population of mountain goats referredto as the
Lions Heads Mountain population resides near
the project area. Mountain goat range in the
vicinityof the project area has been mapped by
the ADF&G (1973). (See Figure 3-23, Mountain
Goat Range).

‘nTETF’Year LongRange ‘t2

Source ADF&G (1973)

Figure 3-23, Mountain Goat Range

Long-term monitoringof the Lions Head
mountain goat popuhtion was only initiatedin
1990, but relativelyintensiveinvestigationshave
evaluated goat populationsnorth of Juneau in
the vicinityof StrollerWhite Mountain and the
east side of BernersBay near Echo Cove. Due
to the proximityof these study areas to the
Lions Head Mountain populationand a similarity
in habfiats between the areas, it is assumed that
habitat preferencesof the Lions Head goat

populationare similarto those studied between
Juneau and the project area.

Key factors related to mountain goat distribution
in SoutheastAlaska have been linked primarily
to the presence of steep, rugged terrain and the
availabll-kyof forage on a seasonal basis. The
preferenceof mountain goats for steep, rugged
terrain is well documented, and these areas are
generallythought to be used as “escapeterrain”
to avoid predators. Escape terrain has been
defined by Fox et al. (1989) as “slopesof 50
degrees or greater with the terrain surface being
broken up, usuallyby rock outcropping.” In
studiesin SoutheastAlaska, goat distribution
(as determined by the presence of goat ;
droppingsand relocation of radio-collared
goats) was restrictedto primarilywithin 400
meters (1,300 ft) of steep and rugged terrain
(Schoen and Kirchhoff,1982; Smith, 1986; Fox,
1983).

Mountain goats feed on a variety of trees,
shrubs,and herbaceous plants depending on
availabil”Ryand season. Elevationalshtis in
distributionand changes in foraging sites occur
on a seasonal basis. In early spring, mountain
goats utilizeshrub communitieson south-facing
avalanche slopes (Schoen and Kirchhoff,1982)
as herbaceousvegetation initiatesgrowth. As
snow melt progressesduring the summer, goats
move to higher elevationsubalpine and alpine
habtits to feed on newly emerging plants.

Rock outcrops, alpine tundra, subalpineforest,
and shrublandwere the predominant habtit
types used during the summer, while areas of
rock outcrop, alpine tundra, and old-growth
forest habitatswere preferred in the winter
(Schoen and Kirchhoff,1982). In the warmer
coastal areas, such as the project area where
alpine habitatstypically exhibti deep, dense
snow cover, forested areas receive higher levels
of winter mountaingoat use (Fox et al., 1989).
In these situations,the most forage is available
in areas of old-growthforest where dense
canopy cover limitssnovdallaccumulation.
Open coniferforests and tall shrub stands on
very steep slopes also can provide significant
amounts of forage for goats. As winter
progressesand snow accumulates, mountain
goats tend to concentrate on patches of higher
qualitywinter range.
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Based on known mountain goat habht
requirements,the U.S. Forest SenAceand
ADF&G have developed a preliminaryWinter
Habmt Capabilii Model for Mountain Goats in
Southeast Alaska (Suring et al., 1988a). Habtiat
Informationcontained within the Forest Sewice
Geographic InformationSystem (GIS) database
was incorporated into the model to produce
mapping of potentialwinter habmt within the
region of the project area. (See Figure 3-24,
MotmairI Goat Winter Habitat Capability). This
mapping ranks potentialwinter habtit by
Hab@t Suitabil”WIndexes (HSI).

HabitatHSI0160= NO
.Valua 8s Haotm $1

-+. SoUrca Us.***

‘~ T35S- ‘ 7

Figure 3-24, Mountain Goat Winter Habitat
Capability

Locationswithin the study area where
incidental,aerial survey,and ground survey
observationsof mountain goat or their sign
have been recorded generally coincide with
known habwt parameters,ADF&G (1973)
mapping of mountain goat range, and potential
winter range mapping developed from the
habmt capability model. February, 1989 aerial

survey observationsof mountain goat tracks
and winter incidentalobservations by contract
pilotsalso indicate that a few mountain goats
use areas of less steep slopes along the beach
areas south of Point Sherman and the ridge
west of Sweeny Creek and Slate Creek.
However, ADF&G 1990 and 1991 radio-collar
monitoringand on-ground surveys have not
documented any mountain goat use of slopes
south and west of Sweeny Creek (LeMond,
1991 ). Explorationpersonnel and contract
pilotsfamiliarwith the area indicated that the
majorityof mountain goat obsewations made
incidentallyduring the winter months were on
slopes due east and above Independence hke.

Walkingtransects were conducted on sJopesof
potentialwinter habtit in the study area to
evaluate mountain goat winter use of forested
habtits near the proposed mine development
area. Although many of the forested areas
traversed by the transects appeared to meet the
general criteriafor su”tible mountain goat winter
habtit (old-growthforest, steep slopes, and
near rock outcrop), there was no evidence that
any of the areas surveyed had been heavily
used by mountain goats (Cedar Creek
Associates,Inc., 1991). The highest incidence
of mountain goat pellets (9 pellet groups over
two 810 yard transects) was recorded on the
slope above the lower Kensington portaf. The
incidence of goat pellet groups in forested
hab~ts in the vicinityof the proposed mine
area indicates only minor use of these habtits
by mountaingoats. It is possible that mountain
goats in the study area winter at higher
elevationsor in the more rocky areas that could
not be traversed on the ground. It is also
possiblethat past mining and exploration
activitiesin the area have caused mountain
goats to shti to habtits more distant from
these activities.

A total of five mountain goats were radio-
collared by the ADF&G in 1990 and an
additionaltwo in 1991 (LeMond, 1991). The fwe
mountain goats captured in 1990 were all found
to have contagious ecthyma. Mountain goats
collared in 1991 did not show any evidence of
the disease,

Relocationsof collared mountain goats and
aerial observationsof associated animals during
the winter of 1990/1991 has generally confirmed
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mountain goat winter use of the slopes in the
vicinityof Independence iake (McCatthy,
1991a). During the winter of 1990/1991,
mountain goats did not use the steep, timbered
slopes above the Kensingtonportai, although
the HSI model identifiedsome of this area as
potentiallyhigh qual”~ winter habiit. (See
Figure 3-24, Mountain Goat Winter Habitat
Capability). Relocationdata indicatesthat goats
which inciude the mine area within their home
range have larger home ranges than mountain
goats that did not use the mine area. Aiso,
these goats travelled farther to reach winter
range (McCarthy, 1991b). This informationis
preliminaryat this time. Additionaldata will
need to be collected in order to test for
significantdifference between home range and
movement patterns of mountain goats near the
mine area and those that do not include the
mine area within their home range.

Radio-collarmonitoringof mountain goats will
continue, at least, through 1993. ADF&G 1990
aerii sufveys of the Lions Head mountain goat
population indicatesthat roughly70 mountain
goats reside on the west side of Lions Head
Mountain (McCarthy, 1990).

Hunter use of the Lions Head Mountain area for
mountain goats is thought to be generally
consistentfrom year to year but not extensive.
On an average, approximatelytwo mountain
goats per year are hawested from this area
(McCarthy, 1990).

Moose

Moose occur in a variety of habitatsand are
widely distributed in Aiaska. Areas of
successionalshrub growth suppotting alpine or
riparianwillows are preferred. During summer
and fall, moose are found in areas supporting
suitable browse from sea level to above
timberline. In the winter snow accumulations
force most moose to the lower elevationand
constrictedwinter ranges.

Two transplants of moose calveswere made in
the Berners Bay area (ADF&G Unit 1C) in 1958
and 1960. A total of 21 moose were released
into the area. The transplantswere successful,
and a limited hunting season for bull moose
was established in 1963 (ADF&G, 1989a).
Hunting has continued untilthe present except

in 1975, 1976, 1977, and 1985 when moose
huntingwas closed. Recent ADF&G fall (1986)
and winter (1989) aeriai surveyscounted 68
moose in the Bemers Bay area. The moose
population in this area is considered to be near
the avaiiabie hab~t capability of an estimated
80 to 110 animals (ADF&G, 1989a).

Moose habtit in the Bemers Bay area is
generaliyassociated with riparianvegetation
where wiiiow and black cottonwood provide the
most abundant preferredforage. Moose winter
range is associated with the vaiiey bottom
habtits comprised of wiiiows, alders, and
pioneer communitiesof alder, cottonwood and
wiiiow. The iowiand portions of the Berners Bay
drainage support important moose winter
habfiat, while the upiand portions of this
drainage represent important nonwinter habtits.
(See Figure 3-25, Moose Range).

The project area occurs within the generai
distributionarea of the BernersBay moose
population but is not iocated within important
winter or yeatfong range. Incidental
observationsof moose and moose sign (tracks
and droppings) recorded during onsite surveys
indicatethat moose occasionally occur within
the study area during the summer months.
Observationsof moose and moose sign were
recorded primariiyin the vicinityof Siate Creek
Lakes and independence Lake and in smail
isolatedareas of muskeg. The relativelynarrow,
incised character of drainages within the study
area iimitsthe development of riparian
vegetation preferred by moose, and extensive
moose use of the project area is not expected.

Black Bear /

Biack bears eat both piant and animal matter
but feed primariiyon herbaceous vegetation
and berries. They eat meat only when prey or
carrion is readiiy availabie. The distribution,
avaiiabiiity,and growth of key food piants are
the primaryfactors affecting biack bear hab~t
seiectionand movements (Reynoidsand
Beecham, 1980). Studies by Modafferi (1982)
analyzed home range and movement of
SoutheastAlaska black bears in reiationto food
sources. He found that after ieavingtheir dens
biack bears move to estuaries, beach fringes,
and avaianche slopes where they forage on the
shoots and new ieaves of emerging vegetation.
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Figure 3-25, Moose Range

The bears move to the mid-elevationsfrom mid-
June to midJuly to feed on saimonberriesand
deer cabbage. By mid4uiy, if streams
supporting runs of fish are available, black
bears W feed on spawning salmon. However,
by late Augu~ bears will abandon a salmon
food source to feed on salmonberriesand
blueberriesat the higher elevations.

Black bears prefer a diversityof vegetation
types but will not forage far from areas of
su-Rablecover. Su”tible cover is ctiracterized
as old-growth forest with a well developed
understory. Bears den under deadfall, in caves,
and in tree hallows. In Southeast Alaska,
avoidance of surface moisture is an important
factor in den site selection. Maximum
populations of black bear occur in semi-open
forests where there is a mixture of habtit types
and an abundance of beny shrubs, herbs,
grasses, and succulent forbs (ADF&G, 1973).

Availabilii of ample, suitable forage prior to the
winter denning period is considered an
importantfactor for black bear swivel.

Black bear home range sizes can vay from as
small as 0.5 square mile to more than 60 square
miles. Extens”Nemovements are often
associated with males (especiallyduring
breeding season), with foraging activities,or
with dispersal of younger animals (Pe!ton,
1!38T).

Populationdata for black bears in Game
Management Subunit lC or in the vicinityof the
project area are not available. Based on hab~
informationmntained withh the Forest Service
GIS database, the preiiminaty Habwt CapabUky
model for Black Bear in Southeast Alaska
(Swing et al., 1988b) predicts that the study
area could support approximately 1 bear per
square mile. Harvest data, reported sightings,
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and nuisance complaints in the Juneau vicinity
indicate that populations of black bear are
relativelyhigh in this region (ADF&G, 1989b).
Densitiesof black bears determined by studies
in other high bear population areas in
Washington and Alaska range from
approximately 1 to 1.5 black bears per square
mile (McCarthy, 1990) and are consistentwith
model predicted population levels.

Wfihin the project area, Kensingtonpersonnel
sightingsof black bear occur most often in
avalanche chutes near the upper portal in the
spring and during summer salmon runs in
beach areas adjacent to the streams. A sow
and two cubs also were sighted on several
occasion along the lower portal access road
during the spring and summer of 1989. Black
bear sign (scat and tracks) was also frequently
encountered during field swveys in
hemlock/spruce forest habtiat throughout the
study area. Potentiallysuitable habtit for black
bear within the study area was mapped based
on the habtiat capability model and habtiat
informationcontained within the GE database.
(See Figure 3-26, Black Bear Yeadong Habitat
Capability).

Two black bears were radio-collared by the
ADF&G in the fall of 1990 near Sherman Creek.
One bear, a female, denned just above the
lower portal in heavy timber. This bear was
killed near Point Sherman by a hunter in the
spring of 1991. A 1990/1991 winter den
location was not found for the other bear, a
male. This bear was seen near the mouth of
Johnson Creek in the spring of 1991 and has
since been relocated near Point Sherman and in
the upper reaches of Sweeny Creek (McCarthy,
1991b). Si additional black bears were radio-
collared in 1991. Monitoring of black bears will
be used to verify the black bear habitat
capability model.

Black bears are easily attracted by the presence
of human food and garbage that is not properly
stored and can become a nuisance around
areas of human habtition. Once bears become
accustomed to human garbage they are citilcult
to discourage and often have to be destroyed.
In 1989, activitiesof one black bear resulted in
its killingby Kensingtonpersonnel under the
defense of life or property provisionsof State
game regulations.

Figure 3-26, Black Bear Yearlong Habitat
Capability

Brown Bear

Brown bears are indigenousto Southeast
Alaska and occur throughout the mainland
coast and on islands north of Frederick Sound.
Much of the existing informationon brown bear
habitat utilizationin Southeast Alaska has been
gained through ADF&G studies initiated in 1981
on Admiralty Island (Schoen and Beier, 1989).
For the most part, brown bear seasonal
movementsand use of habtiats is similarto that
described for black bear in the preceding
section. After brown bears emerge from their
high-elevationdens (higherthan 1,000 feet) in
April and May, they move to forage in low-
elevation old-growth forests, coastal sedge
meadows, or south-facingavalanche slopes. By
mid summer, brown bears move up to forested
slopes and alpine/subalpine meadows to forage
on newly emerging vegetation. From mid July
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through early September, most bears move to
coastal salmon streamsto feed on the
anadromous fish runs. In late summer, brown
bears again move up to higher elevationforests,
subalpine meadows, and avalanche chutes to
forage for currant and devil’s dub berries.
Wtier denning begins in October and
November. Old-growth forest is used
consistentlythroughout the year for feeding,
cover, and denning.

The preliminaryHabitat Capabilii Model for
Brown Bear in SoutheastAlaska (Schoen, et al.,
no date) predicts that suitable habtits for
brown bear existswithin the study a=
however, brown bears are not expected to be
common in the vicinity of the project site. In
Southeast Alaska, the ranges of brown bears
and black bears generally do not ovedap
(Morgan, 1989), and no brown bear intensive
use areas are known to occur in the vicinity of
the project area (ADF&G, 1973). Kensington
personnei have reported only one sightingof a
brown bear in the summer of 1988, but this may
have been a cinnamon phase of a Idack bear.
A set of what appeared to be brown bear tracks
was observed by ADF&G personnel in April
1990 in the snowpack at approximately2,800
feet in elev~”on above the upper Kensington
mine pottal.

FURBEARERS

Numerous furbearers are known to occur or
could potentiallyoccur within the project area.
Two of the furbearers expected in the project
area, gray wolf and wolverine (ADF&G, 1973),
also are classifiedas big game by the ADF&G.
Other potential inhabmnts include mink, marten
(MWes Americana), river otter (Lutra
canacfensis),ermine (/Muste/aermines), least -
weasel (Mustela nivak), lynx (Fells /ynx), rd
fox (Wipes vulpes), coyote (Canis Iatrans),
beaver (Castor canadensis), muskrat (Ondatra
zibethicus), flying squirrel (G/aucomys
sabrinus), and red squirrel (Tarniascimn
hudsonicus) (ADF&G, 1978). Due to the
secretive nature and wide-ranging habtis of
many of these species, little specific information
on distributionand population densitieswithin
the project area is available. Onsite field studies
(Dames and Moore, 1989a, Cedar Creek
Assodktes, Inc., 1991) have documented the
occurrence of mink, riverotter, ermine, marten,

red fox beaver, and red squirrel. Habmt for
myote, red fox lynx and muskrat in the project
area is considered marginal (ADF&G 1978), and
these species would be expected only
infrequentlyon or near the project area.

Beaver, river otter and mink prefer habmts near
water and occupy wetland or tiparian hab~ts.
No observationof beaver or of recent evidence
of their occurrence with the project area were
recorded. Old beaver cutthgs were noted
ahng the stream courses and at Slate Creek
Lakes and Independence Lake. An old washed
out beaver dam was found in Ophir Creek. An
active riverotter den was located at
Independence lake, and river otter sign (tracks
and scat) was relativelycommon along beach
fringe areas and steam courses. In
southeasternAlaska, river otter are most
abundant along coastal area where a dwersity
of food and nearby cover (forested areas) is
available (hrsen, 1984). Using Forest Service
GIS database hab~ information,the
preliminaryHabitat CapabKi Model for River
Otter in Southeast Alaska: Spring tiabiit
(Suring et al., no date) predicts that suitable
habtits within the study area could support
approximately3.4 riverotters per square mile.
Stream courses w.Rhinthe study area are used
by river otter for travel corridorsand for
foraging, especiallyduring runs by anadromous
fish. Mink, like otter, are found most often in
aesodmtionwith freshwaterand marine shore
habmts.

In Alaska, marten distributioncoincides with that
of climax forests. This species prefers mature,
moist coniferousor mixed forests with at least a
30 to 50 percent crown density (Koehler et al.,
1975; Allen, 1982). They feed on a wide variety
of foods includng squirrels,voles, mice, birds,
fish, reptiles,amphibmns, insects, and fruiis and
berries (Clark et al., 1987), but voles are often
cited as the marten’s preferred food source
(Koehler et al., 1975; Gordon, 1986). Based on
habtit informationcontained within the Forest
Service’sGIS database, the preliminaryHab~t
Capability Model for Marten in Southeast
Alaska Winter Habitat (Suring et al., 1988c)
predicts that suitable habmts within the study
area could support approximately 1.7 martens
per square mile.
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No wolverines have been sited in the study
area, but a few animais are trapped annuaily in
the BernersBay area (Morgan, 1988). Radio-
tracking studies of wolverine in northwest
Montana indicate that wolverinesprefer rugged,
relat”welyinaccessiblemountainousareas at the
high elevationsin the summer and move to
lower (but stillsnow-bound) elevationsin the
winter (Hornocker and Hash, 1981). Wolverines
are adapted for carrionfeeding and will take
their food from carcasses of large animals such
as deer and moose. Wolverineswill also kill
smaller prey such as snowshoe hare, marmot,
and dfierent species of small rodents. The
scavenging lifestyleof wolverinesresultsin
seasonally long movementsand relativelylarge
home ranges (Hornocker and Hash, 1981). It
can be assumed that a wolverine may
occasionally pass through the study area in
search of food.

Like the wolverine, gray wolves are typically
wide-ranging. They are adaptable and capable
of existing in a wide variety of climates,terrains,
and habtits. The presence and survivalof gray
wolf is dependent on the availabil-Ryof prey
rather than Iandform, climate, or habtiat. Within
the project area, beaver, mountain goat, Sitka
black-tailed deer, and moose representthe
principal prey. Observationsof gray wolf and
wolf tracks indicate that wolf are occasionally
found within the project area.

Kensingtonpersonnei have recorded only one
observationof a single gray wolf within the
project area. Scattered wolf tracks were noted
in associationwith mountain goat tracks along
the beach fringe between Point Sherman and
Point St. Mary during the February 1989 aerial
survey. Wolf tracks also were noted during this
survey period along the road to the Jualin Mine
in the Johnson Creek drainage to the east of
the project area. The frequency of occurrence
of gray wolf within the project area may be
limited by the apparent low numbers of its
preferred prey.

Trapper observationsof wolves in the vicinityof
the project area indicatethat a pack of
approximately 12 animals hunt the Slate Creek
area, but their use of this area appears to have
declined over the last 2 years (McCarthy, 1990),

.
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Red squirreland northernflying squirreloccur
throughout boreal forests in North America.
They are also known to occur in coniferous
forests in the region of the project area. Wtihin
the project area, red squirrelswere seen and
heard frequently, especially in areas supporting
large Sitka spruce trees. Based on habtiat
informationcontained within the Forest Service
GIS database, the preliminaryHabitat Capability
Model for Red Squirrels in Southeast Alaska
(Suringand Young, 1988) predicts that suitable
habtits within the study area could support
approximately486 squirreisper square mile.

Optimum habtit for red squirreisprovides
opportunitiesfor obtaining food, food caching
sites, and nesting cover (Vahle and Patton,
1983). This species often uses logs or stumps
for preferredfeeding sites and nests in tree
cavitiesor in dense branches. Old-growth Sitka
spruce forests are beiieved to provide the most
suitablefeatures for optimum red squirrel
habitat in Southeast Alaska. Oid-growth
western hemiock/Sitka spruce habtiat (simiiarto
the predominant habtiat in the study area) is
somewhat less than optimum (Suring and
Young, 1988).

OTHER MAMMALS

Habitats withinthe project area support a
variety of other smaii and medium-sized
mammals. Many of the rodents and other smaii
mammai species represent an importantfood
source for raptorsand mammaiian predators.
Specific informationregarding population
number and the distributionof most of these
species is not avaiiable. However, some
general conclusionsreiated to species
occurrence in the project area can be made
based on known mammai distributionsand
habitats presentwithin the study area. A
discussionof potential inhabitantsis contained
in Cedar Creek Associates, Inc. (1991).

On the ground fieid surveys in 1990 oniy
documented the presence of porcupine and
hoary marmot. Porcupine gnawings on trees
and peiietswere frequently encountered
throughoutforested portions of the study area.
Hoary marmotswere commoniy heard and seen
on talus avalanche slopes and areas of rock
outcrop near timberline. Habitat for snowshoe
hare is considered marginai (ADF&G, 1978),
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and populationsof this species are not
expected to be high on or near the project area.
No obsenmtionsof snowshoe hares, tracks, or
pelletswere made during any of the field
activities.

WATERBII?DS

Waterbirds include waterfowi, shorebirds,
seabirds, and other birds typically associated
with wetlands and bodies of fresh and sea
water. A variety of waterfowl, seabirds, and
wading birds occur near the project area
depending on the season. Lynn Canal is a
major migrationcorridor for waterbirdswith
larger concentrationsof birds migratingand
staying in the area longer in the spring than in
the fall. Species present primarilyduring
migration include loons, homed and red-necked
grebes, tundra swan, northern pintail,American
wigeon, goldeneye, scaup spp., green-winged
teal, black-bellied plover, black tumstone,
western sandpiper, least sandpiper, short-billed
dowtcher, and Bonaparte’sgull, among others.
Trumpeter swan is considered an uncommon
fall and spring migrant in this region (Armstrong,
1990).

Bemers Bay and the lower Bemers Riverareas
receive considerable nesting and molting use by
waterfowl (ADF&G, 1973). Major nesting and
molting areas within Bemers Bay are the Cowee
Creek flats and portionsof the Bemers, Antler,
and Lace Rivers (NMFS, 1974). Potential
freshwater breeders includeVancouver Canada
goose, mallard, harlequinduck, merganser, and
red-breasted merganser. Birds potentially
nesting in or near the tidal flat areas within
Berners Bay include semipalmated plover and
black oystercatcher.Greater yellowlegs, spotted
sandpiper, and common snipe are expected to
nest in associationwith freshwater habtits such
as muskeg, lakes, and streams.

Seasonal abundance of waterbkds in Lynn
Canal and BernersBay is dependent on food
sources and climatic conditions. Large
numbers often occur where small marine fishes
(e.g., herring, capelin) or anadromous fishes
concentrate. Large concentrationsof glaucous-
winged gulls and Arctic terns have been
observed in associationwith schools of
eulachon in Berners Bay in May (NMFS, 1974).
Large numbers of scoters, hariequinducks,

. .
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mergansers,mallards, goideneyes, and several
species of shorebkds also have been noted in
Bemers Bay in May (NMFS, 1974).

No large nesting colonies of seabirds are known
to occur in the vicinity of the project area
(LISFWS, 1978), and nesting by these species
would only occur as scattered pairs or small
colonies near the project area. Based on
hab~ts present, possible nesters along the
coastline near the project area include black
oystercatcher, pigeon guillemot, and marbled
murrelet. The marbled murrelet may be listed
as threatened or endangered in the Pacific
Northwest in the future (Holmberg, 1990). In
Southeast Alaska, this species is found most
often in marine waters of less than 50 fathoms
deep and along steep, rocky coastlines (Quinlan
and Hughes, 1984). It nests in trees in old-
growth forest.

Fwe aetial (helicopter) sufveys were conducted
during the spring migrationand early nesting
period to document numbers and distributionof
waterbirds in marine habtits near the study
area (King, 1991a). Suweys were conducted
from April 15 to June 3, 1991 at approximate 10
day intervalsexcept for the interval between the
fourth and last suwey which was longer due to
an extended period of inclementweather.

For the April 15th survey, winter conditions still
existed along nearshore habtits and the
number of birds recorded was generally similar
to the counts made during the winter 1990/1991
survey period. A greater diversityof species
was recorded, however. On April 25 substantial
snow cover remained above the high tide line in
Bemers Bay. The number of birds had doubled
since the previous suwey with most of the influx
comprised of mew gulls and scoters (mostly
surf scoters). Observed waterbird numbers
peaked on May 5th with a tenfold increasefrom
the April 25th sutvey.

Large concentrationsof birds occurred near
Echo Cove and the Berners River delta most
likely in responseto fish runs. Substantialgains
in gulls (mostly mew gulls), surf scoters, grebes,
harlequinducks, mergansers, murrelets,and
Arctic terns contributed to the increase. By May
15th the peak of the fish runs appeared to be
over since there was a significantdecline in the
number of birds observed. Two-thirds of the
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gullsand over one-half of the scoters had
moved on. Numbers of mergansersand
murreletscontinued to increase, however. By
June 3rd, the total number of almost all species
had declined as adults moved onto nesting
areas beyond the study area.

Bird species and numbersvaried considerably
between the BernersBay portion of the survey
area and the Lynn Canal coastline portion. In
BernersBay, waterbird numbers peaked on May
5th with over 80,000 birds counted. The
majorii of birds recorded were gulls (mew and
Bonaparte’s)with over 60,000 noted. Scoters
(primarilysurf scoters) were the next most
abundant species recorded (over 10,000).
Numbers of dabbling ducks (mostlyteal,
mallard,and wigeon) peaked on April25th,
although teal numbers remained relativelyhigh
through May 15th. Diving and sea duck
numbers peaked by early May, but their
numbersremained relativelyhigh from late April
through mid-May. Murrelet numbers increased
throughoutthe survey period, and over 1,400
murreletswere counted within BernersBay on
June 3rd. The greatest concentrationsof birds
within BernersBay throughout the entire
migrationperiod were noted in the vicinityof the
BernersRiverdelta and between Point Bridget
and Echo Cove.

Along the Lynn Canal eastern coastline,from
Point St. Mary to a point about 3 miles north of
Point Sherman, total numbers of waterbirdsand
waterbird species were substantiallyless than
those found within Berners Bay. On May 5th,
when over 80,000 birds were recorded within
Bemers Bay, only 1,900 waterbirdswere
obsetved along the Lynn Canal coastline.
Waterbird numbers for the Lynn Canal portion
of the survey area peaked in mid-May at nearly
6,000 birds. By the June 3rd sutvey, total
numbers recorded fell below 2,000.
Predominantspecies along the coast were
harlequinducks, surf scoters, and gulls.
Numbers of murrelets increasedto a total of
268 birds on May 25th and then decreased to
97 birds on June 3rd. An increase in loons in
late May suggested a migrationalong this
coast. Few dabbling ducks and only relatively
small numbers of other species such as grebes
and merganserswere noted along the coastline.
Waterbird distributionalong the coastlinewas
very dynamic from April 15th to June 3rd, and
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no consistent pattern of bird concentrationswas
discerniblefrom the surveydata.

On the ground field surveysrecorded the
presence of only a few waterbirds in freshwater
habmatsin the study area during May and June
1990 field periods, and these were only noted in
the Slate Creek Lakes area. No waterbird use
of Independence Lake was documented.
Observationswere made of Vancouver Canada
geese (numerous), ring-necked duck (1 pair),
greater yellowlegs (1 pair), and a pair of
unidentifiedyoung dwing ducks.

The Slate Creek Lakes area appears to receive
extensive summerfeeding and probably molting
use by Vancouver Canada goose. A group
(lo5) of geese noted during the May 1990
survey period were most likely non-breeding
adults. Another group of 75 Vancouver Canada
geese were obsetved on Slate Creek Lakes by
USFWS personnel in Iat July, 1991 during a
fixed-wing overflight (King, 1991b). In the
region of the project area, Vancouver Canada
geese most typically nest along the beach fringe
within 100 yards of the marine shoreline (Isleib,
1990). Late spring snow cover likely limits
goose nesting use of more upland habitats such
as the Slate Creek kkes area.

Vancouver Canada goose use of the survey
area for spring migrationand nesting appeared
to be relativelyminor based on the number of
birds observed during the spring aerial surveys.
The largest number of geese (51 Canada and
250 white-fronted)was recorded by the April
25th survey. Duringthe remainder of the
surveys,only six to 10 Vancouver Canada
geese were observed within Berners Bay, and
none were recorded along the Lynn Canal
coastlineor in the Slate Creek Lakes area.

BernersBay and Echo Cove east are known to
support concentrationsof winteringwaterfowl
and seabirds. Wintering by watetfowl along the
open water portions of Lynn Canal is limited by
its open exposure to stormsand winds. Several
species of diving duck (goldeneyes, scoters,
mergansers,harlequinducks, buffleheads,
among others), mallard,and Vancouver Canada
goose over winter in the region. Other
wintering species expected are rock sandpiper,
mew gull, herring gull, glaucus-wingedgull,



Kensington Gold Project FINAL ENVIRONMENTti IMPACT STATEMENT Chapter 3

common murre, pigeon guillemot,and marbled
murrelet.

Aerial seabird surveysconducted in December,
1990 and January, 1991 (King, 1991a), recorded
mallard,surf scoter, goIdeneye, bufitfehead,and
mew and glaucus-winged gulls as the most
abundant species within Bemers Bay. Grebes,
loons, hariequinducks, oldsquaws, and
mergansersalso were recorded but in relatively
small numbers. The most abundant species
recorded along the coastline near the project
area by the same sutvey were harlequinducks
and mew and glaucus-winged gulls.

Wthin Bemers Bay, the greatest concentrations
of seabirds and watetfovviwere observed
between Echo Cove and Point Bridget (954
birds out of a total of 1,454 in Decemben 2,850
out of a total of 3,456 in Januaty). Birds
(predominantlygulls 1,056 out of a total of
1,503 in Decemben 744 out of a total of 1,075 in
January) along the Lynn Canal coastlinewere
more uniformlydistributed. Here the largest
numbers of birds were recorded in a 2-miie
surveysegment approximately2 miles notth of
Point St. Mary and in a survey segment
encompassinga 2-miie stretch of coastlhe at
Point Sherman. In January there was a general
shti toward a greater percentage of birds in the
Point Sherman area.

In December, small numbers of marbled
murreletswere recorded in Bemers Bay (8) and
along the coast near Point Sherman (16) by the
winter aerial waterbird survey conducted in
December, 1990. None were observed in the
suwey area in January, 1991. The greatest
number of marbled murrelets (14) were
recorded primarilyin the northern-mostsurvey
segment, approximately 1 mile north of Point
Sherman.

RAPTORS

Bald eagle and red-tailed hawk were the only
raptors observed within the study area. The
peregrinefalcon, which may occur in the area is
discussed in a subsequent section, Threatened
and Endangered WildlifeSpecies. Bald eagles
are common residentsof Southeast Alaska and
are known to nest along the coastline near the
project area. (See Figure 3-27, Be/d Eag/e Nest
Sites). Bald eagles were frequently obsetved

during field swveys in hemlock/spruce habtit
near the coast. In SoutheastAlaska, bald
eagles typically nest in large Sika spruce trees
in stands of old-growthtimber within 200 meters
of salt water (H&iges and Robards, 1982).
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Figure 3-27, Bald Eagle Nest Sites

Nesting by red-tailed hawk is expected within
the study area. Single adults were observed
over forested hab~~ on two occasions during
May 1990, and a pair of vocaltilng adults were
noted in flight over the Slate Creek Lakes area
in June 1960. Red-tailed hawks typically nest in
relativelylarge trees with open crowns or on cliff
ledges and areas of rock outcrop. No red-tailed
hawk cI”Mor tree nest siteswere located in the
study area.

Other potential breeding raptors are discussed
in Cedar Creek Associates,Inc. (1991).
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GAMEBIRDS

Blue grouse, willow ptarmigan, rock ptarmigan,
and white-tailed ptarmigan are known to occur
in the project area region. All occur as year-
Iong residents. Field studiesdocumented the
presence of blue grouse and rock ptarmigan.
Blue grouse were common throughout the
forested portions of the study area. During
spring and early summer field periods, blue
grouse were heard or seen along the majorityof
transects in hemlock/spruce habmt. Often
several individualswere heard along a single
transect. Blue grouse prefer areas of coniferous
forest with an understo~ of shrubs. Forbs and
the leaves and fruits of shrubsare principalfood
items for adult birds during the summer months,
while conifer needles and buds comprisethe
majority of their diet in the winter.

willow ptarmigan is the most widely distributed
ptarmigan in Alaska. It breeds close to
timberlineat the edge of forests. willow
ptarmigan preferswetter areas than the other
two ptarmigans. Its primaty sources of food are
the leaves, buds, twigs, and catkins of willows.
Preferredbreeding habiiat of rock ptarmigan is
rocky areas with scattered shrubs and
herbaceous vegetation from timbetiine to 3,500
feet in elevation. White-tailed ptarmigan occur
in rugged, sparselyvegetated areas above
timberlinefrom 3,5oOto over 5,000 feet in
elevation.

OTHER AVIFAUNA

A variety of songbird and other avian species
associated primarilywith spruce/hemlock
coniferousforest occur in the study area. Most
occur as migrantsor summer residentswith
only a few species remaining in the region
during the winter months. Common birds
documented in hemlock/spruce forest habitat in
the study area during spring and early summer
were dark-eyed junco, winter wren, varied
thrush, and ruby-crowned kinglet. Hermit
thrush, American robin, golden-crowned kinglet,
Steller’sjay, yellow-rumpedwarbler, and
chestnut-backed chickadee also were noted in
hemlock/spruce forest but less frequently.
Orange-crowned warbier, white-crowned
sparrow, and rufous hummingbirdwere
commonly found in alder shrubland or near the
edges of hemlock/spruce forest.

AMPHIBIANS

Boreai toad was the only amphibian
documented within the study area during spring
and early summer field surveys. Young boreal
toads were abundant in the tall sedge/grass
meadow and muskeg habtits around the
perimeterof Independence Lake, especially
where mossesformed a thick ground cover.
Borealtoads generally prefer open, nonforested
areas and breed in muskeg ponds, streams,
and temporary pools.

The spotted frog is rare in Alaska and is being
consideredfor threatened or endangered listing
in the Pacific Notthwest. This species is highly
aquatic and is rarely found far from permanent
rivers,streams,and lakes. It frequents grassy
marginsof stillor slow-movingwaters. There is
limited suitable habitat for this species along
Sherman or Sweeny Creek.

THREATENED AND ENDANGERED WILDLIFE
SPECIES

Three species, American peregrine falcon
(endangered), humpback whale (endangered),
and Steller sea lion (threatened) are known to
occur within the region of the project area.
However, no known critical habtiat for any state
or federally listed threatened or endangered
species occurs within the project area.

The American peregrine falcon (Falco
peregrinus anatum) is listed by the U.S. Fish
and WildlifeService and Alaska as endangered
and may migratethrough Lynn Canal, although
this subspecies is more often associated with
interiorAlaska.

The non-migratoryPeales’ peregrine falcon
(Fa/co peregrinus peale~ is not endangered,
but has been piaced by the Forest Service on
the Alaska Region SensitiveSpecies List. This
species is known to nest in Southeast Alaska,
and the USFWS has a 1975 nesting record for
this species in Lynn Canal (location unknown)
(Holmberg, 1990).

An ADF&G observationof an unidentifiedfalcon
over the project area in April, 1990 was possibly
of this species. The peregrine’s preferred nest
site is a rugged, remote cliff usuaiiyoverlooking
water or marshyareas where avian prey is
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abundant. June 1990 aerial and ground surveys
and Forest Service 1991 surveysdd not locate
any evidence of nesting peregrine within the
study area. Areas of rock outcrop or cliffs
within the study area are confined
predominantlyto the elevationsabove timbetiine
and are unsuitablefor nesting due to late snow
cover. In addition, most lower elevation rock
faces within the study area did not appear to
support ledges or cavitiessuitablefor nesting
act”w”~.

Humpback whales feed in southeasternAlaskan
waters from about May through December.
They range from Dixon Entrance northwardbut
are not uniformlydistributed (Kreigerand Wing,
1984). Important feeding areas include Glacier
Bay and adjacent portions of Icy Strait,
Frederick/Stephens Sound, and Seymour Canal
(Perry et al., 1985). Lynn Canal may also be an
important area for humpback whales, but its use
by humpbacks needs to be evaluated (Perry et
al., 1985).

Humpback occurrence in Lynn Canal is
variable, but they are common in some years
(Nanney, 1990). Their occurrence is most likely
related to the presence of concentrationsof
small fish. Humpback whales have been
observed feeding off of Point Sherman usually
from April through June (Nanney, 1990).
ADF&G biologistsconducting research on coho
salmon in Bemers Bay during the summer
occasionallyobseive humpbacks in Lynn Canal,
but not within Bemers Bay (Shaul, 1990).
Individual humpback whales also have been
observed occasionally in waters near the project
area from aerial transport flightsto and from the
project area. A BiologicalAssessmentof this
species is contained in Appendix B.

,..

The Steller sea lion was listed as a threatened
species on November 26, 1990 (55 FR 49204).
Steller sea lions occur throughout coastal
Alaska from SoutheastAlaska to the Bering Sea.
Sea lions use specific land-based sites as
locations for resting, breeding, and the rearing
of young. Places used only for restingare
referred to as “haulouts,” while sites used for
breeding and rearing young are called
“rookeries.” Sea lions are gregariousand large
groups often use traditional haulout and rookery
sites. These sites are typically located on
remote offshore islands. The majority of

identifiedhaulout and rookeiy sites in Alaska
are located on islands in the Gulf of Alaska and
the Aleutian chain.

Only four known rookery sites are located in
SoutheastAlaska. One is on Forester Island
(Hoover, l-, Loughlinet al., 1984), located in
the Gulf of Alaska to the northwest of Dixon
entrance. Two others are Hazy Islands and
Whne Sistersnear Sitka (Pennoyer, 1991). The
fourth rookery is located on the western shore
of Lynn Canal approximately2 miles north of
Yeldalgalga Creek (Rusanowski, 1991). All are
remote from the project site.

Exact numbers of sea lions at any location
cannot be determined with certainty (Hoover,
1988). Counts made at haulouts and rookeries
represent minimumestimates since animals at
sea are not accounted for. No population
estimatesare availablefor Lynn Canal, but
Loughlinet al. (1984) reported a population of
8,000 to 12,000 Steller sea lions for Southeast
Alaska.

Haulout areas for Steller sea lions are known to
occur on Benjamin Island 22 miles southeast of
the project area (Mello, 1990); the east coast of
Lynn Canal approximately4 miles north of Point
Sherman (Staska, 1990; Stein, 1991), and at two
sites at the north end of Lynn Canal, Point
Seduction (Bruce, 1990) and the coast east of
Flat Bay (Nanney, 1990). Small numbers of
Steller sea lions also have been obsemd
hauled out along the coast about 5 miles south
of Point Sherman in May (3 to 4 sea lions) and
from the Slate Creek Cove area south to Point
St. Mary in the spring and summer (15 to 20
sea lions) (McCarthy, 1990). It is expected that
individualand small groups of Steller sea lions
will occasionallyoccur foraging in or moving
through the offshorewaters in the vicinity of the
project area. Sea lions are commonly observed
in the Point Sherman area by gillnettersduring
the summer months (Nanney, 1990; Bruce,
1990). Four sea lions were observed
approximately 100 meters offshore swimming
past the access point to the project site in May
1990. A BiologicalAssessmentof this species
is contained inAppendix B.
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This section deals specifmallywith non-urban
types of recreation. Urban recreationactivities
are discussed in the Socioeconomic Section,
Chapter 3.

The Tongass National Forest providesa
distinctiveliving environmentfor local residents
and a variety of unusualvistas and recreation
opportunitiesfor visitors. “The residentialand
visitationexperiences in Southeast Alaska are
inextricablylinked with the Tongass, so that
management decisions on the forest influence
many, (ii not most), benefiis of livingand visiting
there,” (Randall, tioehn, and Swanson, 1990).

RECREATION MANAGEMENT

The study area addressed in this section is
largely National Forest System lands and
therefore subject to Forest Service
management. The Forest Service uses an
inventory process called the Recreational
Opportunity Spectrum (ROS) to categorize the
recreational resource on a forest. ROS is the
basisfor integrating recreation into the overall
land and resource management planning
process and for management actions.

Recreation opportunitiesare composed of three
principle components: the activities,the setting,
and the experience. The ROS is based on six
recreation classes, from Primitiie, at the
wildernessend of the spectrum, to Urban.
Each ROS class has its own management
implications. Once the ROS is defined and
mapped for a forest,the classificationshelp
guide management actions to assure that
visitorswill have the kind of recreational
experience they expect for an area (USDA
Forest Service, 1982).

In the general study area (from northern Berners
Bay up the east coast of Lynn Canal to the
project site), the ROS classesare primarily
Semi-PrimitiveNon-Motorized (SPNM) and
Semi-Primitiie Motorized (SPM). (See Figure 3-
28, Recreational Opportunity Spectrum Map).
Examples of the activities,settingsand
experience characterizationsfor these two ROS

classes are provided in Tab/e 3-73, Recreational
Opportunity Spectrum Components. Specific
additions or exceptions may occur depending
on local forest situations.

EXISTING RECREATION SITUATION

Current recreationaluse of the study area can
be broken into two main categories -
nonresident (tourism) or resident.

Nonresident Recreation

The tourism industryin the area is shaped
primarilyby the remote location and lack of
overlandtransportationto much of the Tongass
National Forest. Most visitorsarrive by cruise
ship or air. “Asa result, they are more
dependent on tour packages and guide
services,and are generally less able to engage
in ‘do it yourself’trips”(USDA Forest Service,
1989). Nonresident recreational use of the
Tongass National Forest is characterized by day
visits. Only 11 percent stay overnight (USDA
Forest Service, 1989).

Tourist activitiesare primarilyrelated to wildlife
resourcesand the area’s outstandingvisual
character. Two thirds of Southeast Alaska’s
350,000 annual visitorscome for the scenery
(USDA Forest Service, 1989). Tourism in
Southeast Alaska has increased from 5 to 10
percent per year in recent years.

There is documented evidence that some
touristsdo recreate in the general area near the
project site. The largest number of
nonresidentsare exposed to the proposed mine
site from cruise ships or the Alaska Marine
Ferry. The ship route is from 1 to 2 miles
offshore, in Lynn Canal.

Ship passengerscan view the Kensington
Project area for approximately 10 minutes
(Lippitt, 1990). The Forest Sewice has
interpretersaboard the Alaska Marine Highway
System Ferriesduring the summer months,
Mining and mineral resource management is
one of 15 to 20 subjects currently covered in
the Forest Service’sShipboard Interpretive
Program (Lippitt, 1990). Private cruise ships
also have interpretersaboard.
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Nonresidentshave direct contact with the study
area through several other popular activities.
Wildlifeviewing, “flightseeing,”and the easy
access to the study area from Juneau bring
nonresidentsto BernersBay. The Alaska
Department of Fish and Game currently is
completing a report on nonhuntingwildlife
activitiesfor the 1989 season. While the
informationis not yet available in a report, its
author said some general informationis
available about the BernersBay area. This area
is a high use area compared to the Southeast
Alaska coast in generaI. A number of non-
guided tourists make 1 to 2 day trips to the
area, often renting sea kayaks in Juneau. They
come for the good access to wildliie -- whales,
seals, sea lions, salmon, etc. (Shea, 1990).

f~ed-wing aircraft bring touristsfor a close up
view of glaciersand wildlife. Due to the long
daylight hours, many flightseeingtours occur as
late as 9 to 10 p.m. (Shramm, 1990).

One outfiier has a U.S. Forest Service permit to
use the area for commercial trips (Humphrey,
1990). On average one kayak class is offered
each month from the end of April to the
beginning of October. Each class has 10 to 12

personswho spend parts of two days and one
night learning to kayak in Berners Bay. The
outfiier also guides one to two camp groups
from other states each summer on 3day trips in
BernersBay. The groups often camp on the
west side of the bay from Slate Cove to Point
St. Mary, where whale watching is a prime
activii (Leghorn, 1990).

Flightseeingis a popular activii in the summer
over the Juneau icefields. Both helicoptersand
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The oulfitter reportsthat in 1990 from June to
September, 40 percent of his kayak rentais
(some 70 rental transactions) had Bemers Bay
as a destination. Both local residentsand
people from out-of-town rented kayaks with out-
of-townersaccounting for about 60 percent of
the rentals (Alaska Discovery, 1991).

A number of Canadians travel to Haines to sport
fish. Approximately60 percent of the roadside
anglers and 40 percent of the marine anglers
are Canadian. A number of these fishermenwill
motor down to SullivanIsland and the area
adjacent to the Kensington Project to fish for
halibut (Rusanowski,1991).

Resident Recreation

Residentsof Southeast Alaska spend much time
recreating on the Tongass National Forest.
“Localresidentsmake up 2.2 millionof the 2.8
millionvisitordays that occurred in recent years
on the Tongass” (USDA Forest Service, 1989).

Most of the recreational use of the forest occurs
in favorite recreation places along shorelines,
lakes, and rivers. On the Tongass, 1,300
recreation piaces, comprisingabout 4.8 million
acres have“beenidenttied. Many of these
places, including Bemers Bay, are primary
recreation designations of community residents
(USDA Forest Service, 1990a).

Residents’use of the Berners Bay area appears
to be much greater than along the less
protected waters of Lynn Canal. The primary
recreationalactivitiesoccurring in the general
study area include water based recreation,
dispersed camping associated with boating,
nonsubsistencehunting and fishing, recreational
cabin use and visitorsto Point Bridget State
Park.

A public suivey of recreationaluse of the study
area was done in late 1990 and eariy 1991 by
placing sutveys in six public places and by
distributingthem to interestgroups such as the
Audubon Society and a kayaker’sclub. Of the
personswho responded to the survey, neatiy all
said they participated in a number of different
activities in the Berners Bay area. The greatest
number of people said they fish in the area.
Almost an equal number said they watch wildlife
in the area. The third most popular activii

among respondentswas camping. Sightseeing,
beachcombing, kayaking, canoeing, skiing, and
motor boating also were reported as popular
activities. Other recreationalactivities reported
for the Bemers Bay area were hiking,
photography, collecting edibles,
mountaineering,camping on a boat, using a
cabin, hunting big game, hunting watetfowl,
snowshoeing,airboating, trapping, and
snowmobiling(Beck & Baird, 1991).

Water based recreation is popular in the Juneau
area. The U.S. Coast Guard reports that of the
30,000 current valid boat registrationsstatewide,
approximately3,5oo are from the Juneau area.
There is no breakdown by pleasure or
commercial boat categories (Simonson, 1991).
One estimate is that one of every 15 people in
the Juneau area has a boat (Bethers, 1990).
Access to Berners Bay is by a road and paved
boat ramp built with funds from Alaska
Department of Fish and Game in the summer of
1990 at Echo Cove, a traditional launching site
for small boats. The boat ramp was built
primarilyin responseto public comment asking
for one at Echo Cove (Bethers, 1990).

The easy access and protected waters of
Bemers Bay make it a popular place for Juneau
residentsto sea kayak and use skfis and other
small power boats. Kayaker use is seasonal
with estimates ranging from about six
individualsto S-Rgroups of kayakers on summer
weekends (USDA Forest Service, 1988).

The Juneau Harbormaster maintainsthe new
boat ramp, in Echo Cove including emptying
the portable toilet and dumpster. For the month
of August, maintenance records (Clauder, 1990)
for the facilitiesindicate that as many as 20
people per day may have visited the area.

The launch site has parking for about 100
vehicles. The road was undergoing
constructionfor much of the 1990 summer
season, so the maintenance staff believes use of
the site was lower than if the road had been in
good condition. From October 1 to about April
1 the site is not maintained. During these
months, the road is not piowed to the launch
site, although some persons with four-wheel
drive use the launch site, as long as they can
get their vehiclesthrough (Clauder, 1990).
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Airboats are common in BernersBay. Anglers,
hunters and persons going to fwe special use
cabins account for most airboat use. While
some airboats are launched at Echo Cove,
many are launched from the more developed
Amalga Harbor about 10 miles south, toward
Juneau (Clauder, 1990).

Some of the noncommercialfishingand hunting
use of the area is documented, but not
necessarilyquantified. The ADF&G regularly
does creel surveysat roadsidefishing areas.
Echo Cove and Cowee Creek are included in
those creel surveys. While it is difficultto find
any trends in the data, they do show significant
fishing use of the area (Bethers, 1991).
Because of the newly constructed boat ramp at
Echo Cove, the ADF&G will start samplingfor
fishing boat use this year as is done in other
boat harbors (Suchanek, 1991).

The Berners Bay area is a popular hunting area
for Juneau residents. Black bears, brown bears,
mountain goats, and moose are the most
hunted big game animals. ADF&G repofls total
harvest numbers and effort by successful
hunters, but no data are available on the total
big game hunting effort.

Between 1981 and 1990, 70 black bears were
taken in the area from Independence Lake to
Echo Cove and lower Cowee Creek. The
successfulhunterswere in the field an average
of about 2.3 days per bear hatvested. Ten of
the successfulhunterswere nonresidents. In
the same year, 15 brown bears were killed in
the area with three taken by nonresidents.
Hunting effort for successfulhunterswas 2.8
days per bear (McCarthy, 1991c).

In the period 1986 through 1990, 14 mountain
goats were taken in 39 days of hunter effort.
Permitsfor moose are drawn in a lottery. In
1989, fwe permitswere drawn from a pool of
363 applicants. All five hunterswere successful.
Trapping for furbearersoccurs in the area with
beaver, otter, wolves, and wolverinesbeing
taken primarilyfrom the area between Slate
Creek Cove and Cowee Creek (McCarthy,
1991C).

Other existing recreationaluse of the area
occurs at Point Bridget State Park and at a
church camp adjacent to the state park. The

state park allows dispersed camping. The
legislationcreating the park says it shall remain
natural so, although some recreational
development may occur, it will not be
intensivelydeveloped (Gary, 1990).

Some of the recreationaldevelopment at Point
Bridget State Park has occurred recently.
About 8 miles of trail were completed in
summer 1989. Construction of a public use
cabin is proposed when funding is available
(Gary, 1990).

A parcel of private land in the general area is
owned by a Native corporation, the Goldbelt
Corporation. A proposed land trade with the
Tongass National Forest is under consideration;
however, Goldbelt stillwould retain private
ownershipon some land bordering Berners Bay.
The corporation has no definite plans for the
land at this time (Dwyer, 1980).

PREHISTORY

Knowledgeof the prehistoryof southeastern
Alaska is continuouslyevolving and stilla
subject of debate. Much site specific data
existsonly in unpublishedform at this time.
However a recent attempt at a comprehensive
culturalchronology has identified several
distinct prehistoricperiods (Davis, 1990).

A Paleomarinetradtiion (9000 to 4500 B.C.) has
been suggested to define the earliest cultural
representations(Davis, 1990). Early recognized
occupations of southeasternAlaska have been
dated as early as 8200 B.C. from a
multicomponentssite on an elevated terrace at
Ground Hog Bay (Ackerman, 1968; 1974).
Small core, blade tools, and predominantly
unifacialtools indkate some similaritywith the
complexes of the American Paleoarctic tradition.
The lower levels of the large multicomponent
site at Hidden Falls on Baranoff Island have also
produced dates of 8000 B.C. in associationwith
similartechnology coupled with faunal (animal)
remainssuggestingcoastal marine subsistence
(Davis, 1989). Chuck Lake, a now-interiorsite,
has yielded dates as old as 6300 B.C., and a
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preservedanimal collection including shellfish,
sea mammals, and land mammals (Davis, 1990).

While it can be assumed that such early sites
may occur elsewhereand usually in association
with upl”tiedtermce environments,there is not
enough data to confirmthe frequency or type of
setiement pattern. The general paucity of
organic remainsfrom these early sites
discouragesspeculationabout ancient
subsistencestrategies,although the location of
some faunai elements in recently-testedsites

- suggest a coastal Iifeway orientation.

A transitionstage (4500-3000 B:C.) as been
hypothesizedfollowingthe Paleomarine
trad~ion. This may actually be a part-idcultural
gap, however, new site discoveries may fill this
void (Davis, 1991). There are few known sites
with dates that fall withinthis time period, and
these time assignmentsare subject to further
refinement. Faunal informationis lacking. The
only art”tictsfound to date suggest either very
littleabout tool types or appear to be a cany-
overs of Iithictechnology from the eariier
Paleomarinetradition (Davis, 1990). Further
work may eventuallyexplainthis diachronic
gap.

Beginningabout 5,500 years ago, occupation
sites arose along the immediate coast near the
mouths of tmductive anadromous fish streams
or adjacent to important marine resources.
pattern likely continued into historictimes,
although diachronic populationand cultural
restructuringover such a long time period
would have been the rule rather than the
exception (Fladmark, 1982). The general
coastline, bam”nglocal glacial oscillations,and
sea level became relativelystable certainly by
5000 years ago (Fladmark, et al., 1990). The
Developmental Northwest Coast stage is
distinguishedfrom the earlier periods by shell
midden~ ground stone and bone technology
human burials;and later, the establishmentof
larger settlementsof winter use, specialized
subsistenceencampments and fortifications
(Davis, 1990).

This stage of culturaldevelopment has been
further subdivided into three lengthy phases of
eventual refinement. The Eariy phase (3OOOto
1000 B.C.) provides evidence of the initialuse of
ground stone and bone tool industries. There is

no continuationof the previous microlithic
technology. Many wood working tools, such
adze, are also notable (Davis, 1990).

Wdespread use of ground stone coupled to
heavy reliance on unilaterallybarbed bone

as

poir& defines the Middle phase (1000 B.C. to
1000 A.D.). Also critical is the use of nephriie
(jade) in tool making, ground burins, toggling
harpoons, and possiblydiminutive chipped
stone projectile points or end blades (Davis,
1990).

The bte phase (1000 A.D. to cerca 1700 A.D.)
continues much of the same technology with
the addition of native copper, stone vessels, and
the increased use of obsidian. In the Late
phase the development of large villages and
defensivefortificationsarises (Davis, 1990).

Evidencefor Tlhgit ethnicityappears to be
withinthis Late phase and has a time depth of a
few centuries before Wh~e contact. The
distributionof Tiingit sites can be expected to
coincide with locations of known historic
villages,as these Alaska Natives were widely
establishedthroughout this part of Southeast
Alaska. Temporaty, task specific small sites
may be associated with inland hunting or
gatheringand overland travel. Unfortunately,
such sites are ephemeral by nature and usually
so small that they are easily masked by
vegetation.

LATE PREHISTORY AND PROTOI-USTORY

It is the more recent prehistoricand early
Contact Period coastal localities of the Tlingit,
marked by the introductionof drii iron for tool
manufacture,that are best known. Berners Bay
was the traditionalterritory of the Auk’ Tlingit at
the time of contact. Berners Bay is known for
at least three permanent village sites and places
of recorded petrogiyphs (Alaska Heritage
Resource Survey, 1986; Arndt, Sackett, and
Kez 1987). These are Antler Bay Village (49-
JUN-059), Berners Bay Village and petroglyphs
(49JUN4162), and Slate Creek Village (49JUN-
013). Four additional village sites plus a
petroglyph location and a burial site are also
noted for Berners Bay, but the location of each
has not yet been confirmed (Arndt, Sackett, and
Ketz, 1987; Sealaska Corporation, 1975).
Known and reported site locations are not

3-68



Kensington Gold Project FINAL ENVIRONMENTALIMPACT STATEMENT Chapter 3

surprisingin light of ethnohistoricevidence for
fishing, hunting, and berry picking at Berners
Bay (Goidschrnidtand Haas, 1946).

HISTORY

The Historic Period (Stone and Stone, 1980)
begins with the explorationsof Europeansto
discover new lands and seek valuable furs. The
discoveriesof gold at Windham Bay in 1869 and
later in Juneau in 1880 brought dramatic
change to the previous maritimeway of life of
the Tlingit.

It is the area’s historicmining sitesthat makeup
the remainder of the known cultural resourcesin
the KensingtonProject area. The Kensington
Project is located in the northern extensionof
the Juneau Gold Belt, a mineralizedzone that
was subject to extensivemining and
development between 1890 to 1910. Except for
periodic prospectingventures, activitieshad
ceased completely by the early 1920s. At least
15 other mines once operated within a 5 mile
radius of the KensingtonProject. (See Figure 3-
29, Historic Mining Activity).

Gold was first discovered at the mouth of
Sherman Creek about 1696. By 1900, Seward
CW was establishedat the location. As lode
miningdeveloped and expanded at the higher
elevationsof the Sherman Creek basin, Seward
CW became the landing terminusfor supplies
deliveryand for loading milled ore on ships. A
whatf adequate to accommodate these vessels
was built. A narrow gauge railroad ran from the
wharf to the Berners Bay Mining and Milling
Company mill,which was located on Sherman
Creek less than 2 milesfrom the landing. A
general store began operations by 1901.

,. .
Mining intensitywas quite short lived, however.
Seward C~ was almost desetted and was
renamed Comet, as a re-established.but short-
Iived company town. A lien was put on all
property, equipment, mines, claims and other
interestsforcing a bargain sale of all assets of
the mining operations and town in 1910.

An equally short-livedresumptionof mining
activitiesstarted up again in 1915 by the
Hayden-Stone Interest that controlledthe
claims. Restorationof the wharf, buildings,
tramways, hydroelectricfacility, millingplant,
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concentrate storage and loading facility began
in 1916. These renovationswere curtailed by
the entry of the United States into World War 1.
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Figure 3-29, Historic Mining Activity

In the mid-1930s, the KensingtonMine and
associated ciaims and improvementswere
acquired by the Alaska-KensingtonGold Mines
Inc. During 1936, a road from the wharf to the
millwas completed along with other facilities
restorations.

An AlaskaTerriiory tax on the gross production
of precious metals that was devised in 1937
discouraged further investmentat the mine.
This hiatus extended through World War Il.

Rejuvenated interest in the mine began in 1980
when Placid Oil company gained control of the
patented and unpatented claims and associated
structures. Explorationby Placid proceeded
during the early through mid-1980s.
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in 1987, Coeur Alaska, Inc, a subs-kiiaryof
Coeur d’/4iene Mhes Corporation, acquired the
Kensingtonproperties and formed a joint
venture with Echo Bay ExplorationInc. to
explore and develop the site. Known as the
KensingtonVenture, this explorationactivii has
conducted underground ~estingof the
mineralizedzone.

KNOWN CULTURAL RESOURCES IN THE
PROJECT AREA

Prehistoric/Historic Alaska Native Sites

Of the several known and reported cdtud.

resourcesaround Bemers Bay, only one site
(49-JUN-013) might be impacted by an
alternativeof the KensingtonProject (Hall, 1988;
1991b). The village is reported to be
approximately 7 acres in size and located in an
area now overgrown by large spruce and
hemlock. The area repotiedly contains
culturallymod-tiedtrees. While the place is an
ideal setting for the placement of a permanent
village, no midden material or distinctly
recogn.kable house ruin depressionshave been
noted to date (Alaska Heritage Resource
Suwey, 1988; Sealaska Corporation, 1975). The
village site is thought to be as old as 600 years
and, thus, may be well masked by vegetation.

Historic Sies

Two sites associated with the early mining
period have been placed on the Alaska Heritage
Resource Survey. These are Comet Landing
(49JUN-033) and KensingtonMill (49JUN-240).
These were investigatedin 1983 by the Forest
Setice. Subsequently,the Tongass National
Forest, Forest Supervisorrequested (Gee,
lg83a; 1983b) and received a deterrniria!qo Qf.
“Not Eligible”for inclusionon the National
Registerof Historic Places for both sitesfrom
the State Historic PreservationOllcer that same
year (Dilliplane,1983).

Specific project component examinationsfor the
KensingtonVenture were performed by Ream
(1987) and Hall (1988; 1991b). Through
proposed project and Forest Service
examination, much historicmaterial, mostly now
in states of disrepair, has been recorded (Gee,
1983a; 1983b; Ream, 1987; Hall, 1988; 1991b).

The Forest Service recognizesthe visual
landscape as a basic resource to be treated as
an essential patt of and receive equal
considerationwith the other basic resources
(Forest Service Manual 2280). The Visual
Management System (VMS) of the Forest
Service indudes standardsfor visual resources
on National Forest System lands. The VMS is
an integral part of multiple use planning and
decision making processes.

PROJECT AREA DESCRIPTION

The proposed mine is near three physiographic
provinces:the Coast Mountains and lower
Coastal Foothillsalong the east side of Lynn
Canal; the Alsek (Chilkat) and Fairweather
Range sections of the Pacific Border Ranges
province on the westside of Lynn Canal, and the
canal itself, part of the Chatham Trough section
of the Coastal Trough province (Wahrhaftig,
1985).

Visually,the physiographicprovincesappear as
th~e general landscape components: the watec
the lower, rounded forested foothills on the
canal banks and islands and the steep, often
ice-dad taller peaks behind the foothillsto the
east and west of Lynn Canal. For visual
management, the Forest Service has combined
the lands~oe components and portions of
physiographicsections into a landscape
character type, the Coast Range Type. This
type is characterized by the visual dominance of
the water and tall mountain peaks (Dames i%
Moore, 1989b).

The general study area is dhided into two
distinctviewsheds by the ridge running north
from Point St. Mary.

To the west is Lynn Canal viewshed. To the
east is the Bemers Bay viewshed.

Lynn Canal landscape is characterized on both
sides of the water by unbroken shorelines
backed by forested foothillsand steep, rocky
and snow capped peaks. In the project area,
the shoreline is seen as a smooth line created
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by the cobbled beach. There are no cliffsor
large rock outcrops in the project area to
interruptthe shoreline. On Lions Head
Mountain, the tallest (5,400 feet) mountain near
the project site, avalanche chutes, rock, and
snow are the primaryfeatures seen from Lynn
Canal.

Vegetation, primarilyforest as seen from the
Alaska Marine Highway, startsat the beach and
covers the lower elevationsand foothillswith a
uniformappearingforest. Patterns in the forest
canopy are evidentfrom the air. Muskeg
openings are scattered throughout the forest in
sloping and flat areas. Scattered deciduous
trees and shrubsoccur along riparianareas.
The overalleffect is one of subtle variation in
pattern and color when viewed from water level,
and of marked patchhess and variationwhen
viewed from the air.

Human alterationsto the landscape are not
highly evident along Lynn Canal in the general
project area. The forest appears intactwhen
viewed from the water. At the project site a
smallwaste rock pile is visible as a gray shape
against the dark green forest cover. From
some vantage pointsthe temporary camp
buildingsnear the beach can be glimpsed.

Lightingaffectsthe topographic detail that can
be seen in the project area. In dim light and
fog, the darkness of the forest cover masks
most topographic reliefat the lower elevations.
On a clear, bright day, the Sherman Creek
drainage is visibleas a notch in the forested
foothills. The Sherman Creek drainage is nearly
perpendicularto Lynn Canal and is visiblefrom
a wide viewing angle from the water. The
Sweeny Creek drainage, also seen as a notch in
the forested foothills,is screened in its lower
reaches by a ridge that runs parallelto Lynn
Canal. From Sherman Creek south to Point St.
Mary, the narrow beach is backed by a uniform
appearing, forested slope which ends in a
ridgelinemuch lower than the tall peaks of the
Kakuhan Range. The ridgelinedrops in
elevationto Point St. Mary. The Coast
Mountains on the east side of BernersBay can
be seen in clear weather as a backdrop to the
ridge of the peninsulaending at Point St. Mary.

BernersBay is a primary recreation destination
for Juneau area residentswho most often are in
small power boats or sea kayaks.

The BernersBay viewshed is more confined by
topography than Lynn Canal. The north-south
oriented bay has a more convoluted shoreline
than Lynn Canal. Several coves and the delta
created by the outflow of the Antler, Berners,
and Lace r-wersat the north end of the bay give
the shorelinesome visual variety. From Echo
Cove, where there is a public boat ramp, and
from across the bay near Sawmill Creek, Slate
Creek Cove is in the background visual range
and no details of the landscape can be seen.

In Slate Creek Cove, the beach is narrow and
the foothillsrise quite abruptly from the water.
The forest appears uniformto the top of the
ridge which separates Lynn Canal and Berners
Bay. The snow capped peaks of the Chilkat
Range on the west side of Lynn Canal form a
distant backdrop over the ridge of the peninsula
behind Slate Cove when viewed from the east
side of BernersBay.

Criticalviewpoints in both viewshedswere
marked along common air and water travel
routes,access points, and documented
recreationuse areas. Lynn Canal is a major
transportationcorridorfor both boats and
planes. Lynn Canal viewshed is traveled by
touristsand residentson routesfollowed by the
Alaska Marine Highway System Ferries,as well
as priiate cruise ships. V]ews of the project
area by boat passengerstypically occur from a
distance of 1 to 2 miles offshore. (See Figure
3-30, Lynn Canal Viewshed). Commuter airline
routes between Juneau and Skagway and
Haines also follow Lynn Canal and provide air
passengerswith brief overhead views of the
project site.

THE VISUAL MANAGEMENT SYSTEM

The VMS is based on a set of premises relating
to landscape character, viewer expectations,
number of viewers, duration of views, distance
zones, and resource management and
perceptualvariables. An in-depth discussionof
the VMS process applied to the project area is
provided in the Visual ResourcesTechnical
Report (Beck and Baird 1990). Management
decisionsrelatingto visual resourcesare keyed
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to Visual Quality Objectives (VQO) developed
for a particulararea. The management VQOS
have been mapped for the Tongass National
Forest. (See Figure 3-31, Visual Qua/ity
Objectives Map).

The VQOS are visual resource management
goals associated with the values determined for
variety class and sensitivitylevel. Each
describes a ditlerent degree of acceptable
alteration of the natural landscape based upon
the importance of esthetics (USDA Forest
Setvice, 1977).

Character Type and Variety Class

The classificationof visual resourcesby the

W~hin character types, the landscape is divided
into three variety classes. Features such as
Iandforms,water forms, rock formations, and
vegetat-wepatterns are compared with those
commonly found in a character type. From this
comparison, an area’s overall degree of scenic
quality and variety class ratings are determined.
(See Figure 3-37, Visual Quality Objectives
Map).

. Class A - Distinctivelandscape is not
common to the character type and features
Iandform,vegetative patterns, water forms,
and rock formations of unusual or
outstandingvisual quality.

. Class B - Common refersto areas where
features tend to be common throughout the

VMS process is like a sorting process. The first character type.
sort is made on a gross scale to determine ● Class C - Minimal includes areas exhibiting
character type, which is largely based on little change or variety in visual elements.
physiographic province.

--1---
A“ MAP SYMBOLS KW.

Berner5

b
Bay Variety Cless

A - Distinctive
B Common

~

C M)nimal

5!!!!
Sensitivity Level

1- Highest

Distance Zone.
Fg - Foreground
Mg - Middleground

o

3A
Visual Quality Objective

PR R - Retention
PR - Patilal Retention
M - Modification
MM - Maximum Mdfication

Sensitivity

Objective _

I North
*

I

Figure 3-31, Visual Quality Objectives Map
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Sensitivity Level

“Sensitii”~ Levelsarea measure of people’s
concern for the scenic quality of the National
Forests”(USDA Forest Setvice, 1977).
Sensitivitylevels are based on an assessmentof
forest travel routes, use areas, and water bodies
as being either of primaryor secondary
importance, combined with the likely concern of
usersfor the scenic qualitiesof the Forest. The
three sensitivitylevels are:

● Lev~ 1, Highest Sensitivity

. Level 2, Average Sensitii”~
● Lev4 3, Lowest Sensitivity

Distance Zones

Distance zones indicate the likelyvisual
divisionsof a particularlandscape based on
viewer position. The foreground zone is limited
to distances at which details can be perceived.
Usuallythis zone is less than 0.5 mile from the
viewpoint.The middlegroundextends from the
foreground to 3 to 5 miles from the viewer. The
background zone extends from the
middlegroundto as far as the eye can see.
(See Figure 3-31, V7sudQuality Objectives
Map).

KENSINGTON STUDY AREA VISUAL
QUALITY OBJECTIVES

Near the KensingtonProject, Forest Service
VQOS representa mosaic of management goals
rangingfrom Retentionto Maximum
Modification. (See Figure 3-31, Visua/C?udify
Objectives Map). Preservation,which allows
ecological changes only, is not a VQO in the
study area. This objective applies to designated
wildernessareas, other special classifiedareas,
and some unique management units.

●

●

Retention (R) calls for management
acdviiieswhich are not visuallyevident.
Retention of elements of the characteristic
landscape should be accomplished during
operation or immediatelyafter.

Partial Retention (PR) allows for
management activitiesthat remain visually
subordinateto the characteristiclandscape.
New form, line, color, or texture may be

introduced as long as they remain visually
subordinate.

Modification (M) permits management
activitiesthat may visuallydominate the
characteristiclandscape. Introduced
elements should borrow from naturally
occum.ngform, line, color, texture, and scale
so they are compatible with the natural
surroundings.

Maximum Modification (MM) allows
activitiesthat may dominate the
characteristiclandscape. When viewed as
background, the visual characteristicsmust
be those of natural occurrences within the
surroundingarea. In the middlegroundand
foreground, alterations may be out of scale
and less compatible with natural landscape
elements. Reduction of visual contrast
should be accomplished within 5 years.

The economic and fiscal impacts generated
from the KensingtonGotd Project would be
most likely isolated to the C~ and Borough of
Juneau but, given the proxim.Ryof the towns of
Haines and Skagway, these communities may
be affected also.

The description of the socioeconomic
environmentfocuses on the conditions in the
followingareas:

. C~ and Borough of Juneau

. City of Haines; Borough of Haines

. C~ of Skagway

These areas have been defined in terms of
socioeconomic characteristicsincludingthe
demographic trends, economic indicators,and
capacity of present jurisdictionalservices.
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CITY AND BOROUGH OF JUNEAU

People reside and/or work in the following
communitiesand areas within the C~ and
Borough of Juneau. (See Figure 3-32, Map of
the Chy of Juneau).

● Juneau
● Douglas
● Nofth Douglas
● Thane
. Salmon Creek
. Lemon Creek
● Mendenhall Valley
● Fritz Cove
● Auke Bay
. Lena Cove

o

~~ National Forest North

- Urban ●

1—[ Rural

SourcacCity and Boroughof Juneau, Alaalta
Plan

Figure 3-32, Map of the City of Juneau

The discovery of gold in the early 1880s
brought a major population influxto the Juneau
area. Like many Alaska towns, Juneau and
Douglas were developed as a result of gold
mining activities. By the turn of the century, the
area became a hub of gold mining activii and
harbored some of the largest gold mining and

millingoperations in the world in their time: the
Treadwell Complex, the Alaska-Gastineau
Operation, and the Alaska-JuneauComplex.

Time, world wars, and labor costs closed the
mines by 1944. WKh the closure of the mines,
the local economy reflected growth due to
seafood harvestingand processingand the
establishmentof Juneau as the seat of the
Alaska TerritorialGovernment. The area
benefiied from increasing levels of government
spending, particularlyduring the early 1930s
and World War Il. Wtih Statehood in 1959 and
the 1968 discovery of oil in Prudoe Bay, the
overall economy of Juneau continued to expand
as a result of increased government spending.

Population/Demography

In 1990, the U. S. Bureau of Census reported a
preliminaryestimate of the population of the
City and Borough of Juneau at 26,696 people,
up 37 percent over the 1980 census of 19,520
people. The 1990 Alaska revenue sharing
program estimate for Juneau population was
28,881 people. The population of the Juneau
area has increased every decade since the late
1890s. (See Table 3-14, Population Histoty -
Juneau Area). The population of the C~ and
Borough of Juneau has increasedat an average
annual rate of increase of about 4 percent per
year since 1970.

Approximately5 percent of Alaska’stotal
population Iiies in the City and Borough of
Juneau. The U.S. Bureau of Census estimated
the number of households in the City and
Borough of Juneau in 1990 at 10,626. An
average of 2.5 individualsreside per household.

In 1980, residents (25 years of age and older) in
the City and Borough of Juneau exceeded the
State norm in education with 91.1 percent of the
people completing 12 years or more of school
and 33.9 percent completing 16 years or more
of school. In comparison, the State averages
for this time period were 82.5 percent and 21.1
percent, respectively,for those completing 12
and 16 years or more of education.
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Table 3-14. Pomdatian Historv- Juneau Area.——._ -.. , ._r —.——.-.—..-... -.

CW and
Borough of c~ of Auke Town of

Year Juneau Douglas Village Treadwell Total Alaska

1890 1,2532 402 324 32,052
1900 1,8642 825 261 522 63,592
1910 1,6442 1,722 218 1,222 64,356
1920 3,0582 919 325 55,036
1930 4,0432 593 16 59,278
1940 5,72@ 522 13 72,524
1950 5,95ti 699 295 128,643
1960 6,7972 1,042 490 226,167
1970 6,0502 1,243 300,382
1980 19,528 401,851
1990 26,696’ 551,947’

.,,----- Pnn..,,,?.A la-l,.-.. Nl, *n+hn. n$ l“h.-. K+mm+a 1+ 7nfl i nmlh

U.S. Department of Commerce, Bureau of Census, 1980 and 1990.
Alaska Department of Labor
‘Finalized
%ii of Juneau only

Employment

Total employment in the Juneau area has
increased from 11,496 persons in 1981 to a
peak of 14,122 persons in 1990. Overall
employment was up six percent from 1989, with
an additional 859 jobs. Over one third of the
increase was in Federal government
employment, which accounted for 320
additional jobs. The temporary workforce hired
to conduct the census helped boost
employment in Federal governmentwhich
accounted for over one third of the additional
jobs. The second largest growth area was in
service industries,which reported an increase of
248 jobs over the 1989 level (See Tab/e 3-15,
Juneau Area Non-Agricultural Employment,
7981-7990).

Government employment is the backbone of the
Juneau area economy. It providesfor over 50
percent of local employment and more than 85
percent of the city’s economic base (The
McDowell Group, 1990c). (See Figure 3-33,
Percentage Comparison of Average Annual
Juneau Area Employment, 1990).

The impact of declining oil revenueswas felt in
the Juneau area economy in late 1986. State
government employment in Juneau declined to

iust under 3.900 lobs in 1987, but has
;ebounded to r~ch a decade high of 4,533 jobs
in 1990. (See Figure 3-34, Government
Employment in Juneau).

Prior to 1986, government (primarilyState
government) was a constantly growing force in
Juneau’s economy. In 1969, before
development of the Nofth Slope petroleum
reserves,government employment in Juneau
totaled 3,600 jobs includingabout 1,900 State
government jobs. Four years later, in 1973,
government accounted for 4,638 jobs in Juneau
including2,830 State jobs. For the next 10
years, an average of 170 new State government
jobs were generated in Juneau each year.

Employment in the Federal government in the
Juneau economy has remained fairly constant
for the past two decades. In 1970, there were
an estimated 1,200 Federal government workers
in Juneau. Until the recent increase in 1990,
Federal government had varied only slightly.

Employment in local government increased
through the early 1980’s. By 1985, there were
1,368 local government employees in Juneau.
Local government employment declined slightly
in 1986 and 1987, with a loss of about 200 jobs.
Since 1987, local government employment has
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Tahk .’?-15. Juneal] Area Non-Agricultural Emdovment. 1981-1990.--. —- --, -—..- ——----- . . . =.. –—..... .. –. ... _, _ ., __

1981 I 1982 1983 1984 1985 1986 1987 1988 1989 1990

Private Employment

Mining 1.. 12 26 27 --’ --’ --’ 169 112 74

Construction 506 563 775 796 733 396 391 341 345 414

Manufacturing 111 151 152 180 253 196 261 341 319 148

Transportation Communication, Utilities 1,029 916 794 775 777 707 771 747 857 911

Wholesale Trade 167 170 199 184 178 144 173 197 211 197

Retail Trade 1,523 1,720 1,767 2,020 1,938 1,781 1,764 1,826 1,993 2,042

Finance, Insurance, Real Estate 517 506 533 565 607 637 565 561 535 496

Services 1,311 1,639 1,803 1,937 1,981 2,028 1,079 1,947 2,085 2,333
Agriculture, Forestry, Fisheries & 1.. 65 106 128 --’ --’ -’ 62 81 59

Nonclassified

Subtotal - Private 5,210 5,742 6,155 6,612 6,568 5,995 6,116 6,191 6,538 6,676

Government Employment

Federal 1,075 1,973 994 1,021 1,039 1,051 1,035 1,039 1,086 1,406
State 4,032 4,223 4,263 4,288 4,389 4,224 3,898 4,040 4,299 4,533
Local 1,038 1,075 1,148 1,277 1,368 1,326 1,184 1,251 1,349 1,507

Subtotal - Government 6,145 6,271 6,405 6,586 6,796 6,601 6,117 6,330 6,725 7,446

Total Employment 11,355 12,011 12,560 13,196 13,364 12,596 12,233 12,520 13,263 14,122
— . . . . . . . . . . .,.

xlrce: Data from unpublished AlasKa Department ot Labor computer Tiles
Note: Total may not add due to rounding.
‘Not shown to avoid disclosure of data for individual firms.
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I I again increased in Juneau. The retail wholesale

1.
2.
3.
4.
5.
6.
7.

8.
9.

Federal Government
State Government
Local Government
Mining
Construction
Manufacturing
Transportation, Communication,
Utilities
Wholesale Trade
Retail Trade

1o%
32%
11%
< 1°A
3%
1%

6%
1%

15%
10. Finance, Insurance,

Real Estate 470
11. Forestry, Fisheries,

Unclassified < 1%
12. Services 17%

SoUroe: AfasksDepartment of Labor, Research
&Analysis Employment and EarningsReport

Figure 3-33, Percentage Comparison of Average
Annual Juneau Area Employment, 1990

7000

woo H -
Local / \ /

5000 ~’ / ~
Federal - \

4000 -
/ -

\ /

source: Data from unpublished Alaska
Department of Labor comrmterfiles

Figure 3-34, Government Employment in Juneau

trade business in the Juneau area along with
the sem”ce industries account for about 32
percent of total employment. Jobs in
transportation,communication, and public
utilitiesaccounted for about six percent of total
employment. The mining, constructionand
manufacturingindustriesprovided
approximatelyf~e percent of the employment in
1990.

Income

Total annual income (wages and salaries) in the
Juneau area for 1990 was over $403.6 million.
Income for government employees was
approximately$262.2 millionas compared to
$141.5 mNion for priiate sector employees.
The highesttotal of wages and salaries in 1990
was paid to State government employees
($168.8 million)followed by the local
government ($47.8 million),the Federal
government ($45.5 million),and service
employees ($39.2 million). The lowest total was
for the combined agricultural,forest~, and
fisheriessector and non-classifiedcategory
($1.3 MiiliO@. (See Table 3-16, Tots/ Wages
Paid in Juneau Area).

The average wage for the Juneau area worker
in 1990 was estimated at $28,562. Assuming
2,2 individualsper wage earner in the Juneau
area, this can be translated to an average per
capita income of approximately $12,992. A
comparison of income (wages & salaries)for
workers by industry is provided in Tab/e 3-17,
Average Wage and Salary Income Per Worker in
Juneau.

Community and Public Services

Communityand public services in the City and
Borough of Juneau include the following.

●

●

●

●

●

●

●

●

●

●

Education
Law Enforcement
Fire Protection
Ambulance
Hospital and Medical Sewices
Mental Health/Drug and Alcohol Treatment
Water Supply
WastewaterTreatment
Solid Waste
Electric Utilities
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Tab/e 3-16. Total Waues Paid in Juneau Area ($x1,000)

Private Employment 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

Mining $’ $ 444 $ 789 $ 951 $’ $
t

$
1 $ 6,966 $ 5,185 !$ 2,858

Construction 18,475 19,313 26,535 26,194 22,887 12,069 12,472 12,286 13,088 16,777

Manufacturing 2,3+9 3,443 3,923 4,366 7,225 5,924 7,732 10,544 10,313 3,037

Transportation Communication, Utilities 30,128 28,419 23,495 23,637 22,930 20,266 20,282 19,846 24,074 25,118

Wholesale Trade 4,507 4,943 6,066 5,330 4,901 3,482 4,829 5,332 7,448 6,325

Retail Trade 20,924 24,167 27,252 30,266 27,236 24,533 23,666 24,803 30,729 31,755

Finance, Insurance, Real Estate 11,381 13,254 14,701 15,604 16,207 17,817 16,074 15,297 16,194 15,163

Services 24,12? 31,635 36,400 39,269 37,90~ 37,72? 36,30f 34,522 34,604 39,170

Agriculture, Forestry, Fisheries & 843 1,579 1,762 1,657 1,527 1,266

Nonclassified

Subtotal - Private $112,787 $126,461 $140,740 $147,360 $140,505 $123,819 $ 128,515 $1310273 $~43*362 $~41@9

Government Employment

Federal $ 28,063 $ 27,513 $29,195 $30,306 $32,654 $35,074 $ 36,1312 $37,247 $41,315 $45,600

State 118,785 134,525 142,835 144,636 154,338 151,427 146,7!# 145,011 155,792 168,803

Local 25,450 28,581 $32,427 37,669 42,054 42,118 $39,902 40,074 44,016 47,663

Subtotal - Government $172,298 $190,619 $204,457 $212,813 $229,046 $228,619 $222,8232 $222,332 $241,123 $262,166

Total Employment $285,085 $317,078 $345,197 $360,193 $369,551 $352,436 $351,3382 $353,605 $384,485 $403,635

lurce: Data from unpublished AlasWif5EjXartment of Labor computer files
Note: Total may not add due to rounding.”
1Not shown to avoid disclosure of data for individual firmsc

‘Alaska Department of Labor, 1987.
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Private Sector 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

Mining $’ $38.6 $30.9 $35,9
Construction

$’ $1 $1 $41,4 $46,2 $36.6
36.5 34,3 34.3 32,9 31.2

Manufacturing
30.5 31,9 36,1 37.9 40.5

21.0 22.8 25.9 24,3 28,5 30.2 29,6 30,9 32.3 20,5
Transportation Communication, Utilities 29.3 31.0 29.6 30.5 29,5 28,7 26.3
Wholesale Trade

26,6 28.1 27.6
27.1 29.1

Retail Trade
30,4 29,0 27,5 24.3 28,0 27.1 35.3 32.1

13,7 14.0 15.4 15,1 14.1 13,8 13,5 13.6 15,4 15.6
Finance, Insurance, Real Estate 22,0
Services

26,2 27.6 27.6 26.7 28.0 28.5 27.3 3(L3 30.6
18,? 19.3 20.2 20.3 18.f/ 18.9 18.? 17.7 16,7 16.8

Agriculture, Forestry, & Fisheries 12.9 14.8 13,7 26.6 18,9 21,5

Subtotal - Private $21.7 $22.0 $22,9 $22,3 $21.4 $20.7 $21.0 $21,2 $21.9 $21.1

Government Employment

Federal $26.1 $28.3 $29.4 $29.7 $31,4 $33,4 $34,92 $35,8
State

$38.0 $32.4
29.5 31.9

Local
33.5 33.8 35,2 35.8 36,62’ 35.9 35.2

24.5
37.2

26.6 28,3 29,5 30.7 3108 32.~ 32.0 32.9 31.7

Subtotal - Government $28,3 $30.4 $31!9 $32.3 $33,7 $34.7 $35,42 $35,1 $35,9 $35s2

Total Employment $25.1 $26.4 $27,5 $27.3 $.27.7 $28.0 $28.12 $28.2 $29,0 $28.6
,,,rfia. nd~ 4.-- . ,_-, .I.1:.4.A AI-A.. n--h. -.. 4 I -L. -- —-. ..- .:,-,“, ”-, “a,a ,,”,,, u,, p””,, arlvu I-wawtn Uupul LIIIVII1 u! Luuul uulllpumr lIIUS

Note: Totals may not add due to rounding.
‘Data not available,
‘Alaska Department of Labor, 1967,
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Education. Juneau area public schools include
fiie elementary schools, two middle schools,
and one high school. Si priiately operated
schools prov’klepre-school and kindergatien
through eighth grade education. The University
of Alaska Southeast is accredited to offer
baccalaureate, professional,and master degree
programs in business,fisheries,public
administration,and education. The
Juneau/Douglas Community College offers
vocational and technical associate degree
programs.

Breakdowns of enrollmentin the Juneau-
Douglas School Districtare provided in Table 3-
18, Public School Enrollment by School,
Juneau-Douglas School District and Table 3-19,
Public School Enrollment by Grade, Juneau-
Douglas School District. Student enrollment in
private schools in the Juneau area is shown in
Table 3-20, Private School Enrollment.

Public elementary and secondary education is a
mandated function of all first class or home rule
cities, unified cities and boroughs in Alaska.
Each of these municipalitieshas an elected C“W
council or assembly with responsibilityfor all
local government functions and an elected
school board to which some eduction functions
are delegated by state statute.

The Juneau School Board is responsiblefor
fiscal and operational management and
oversightof the public school system in the
Juneau area. One of the more important
responsibMtiesof this board is to evaluate
enrollmenttrends to insurethat adequate space
existsfor current and projected student -
enrollment. Because some of the elementary
schools are currentlyat or above capacity,
temporary classroom modules are being used
to expand classroom space.

Table 3-18. Public School Enrollment bv School. Juneau-Doualas School District-,----—- -——— ,––––, -– ––-”.

School I 1982-8319s3-84 1984-85 1985-86 19s8-87 1987-86 198S-89 1989-90 1990-91

Elementary

Harborview 494 376 321 315 301 536 542 5s3 613

Capital 311 337 309 305 298 0 0 0 0
Gastineau 304 328 292 308 394

Glacier Valley

2s7 298 326 385

664 447 410 424 432 442 53s 594 5s7
Mendenhall River’ o 488 491 544 553 544 473 504 528
Auke Bay 839 530 459 504 470 4s6 481 499 540

Total Elementary 2,412 2,486 2,282 2,400 2,339 2,306 2,360 2,545 2,662

Junior High/Middle

Marie Drake 435 494 478 467 452 454 433 439 468
Floyd Dryden 616 578 585 560 541 513 588 660 697
Alternate 13 15 5 0 0 0 0 0 0

Total Junior High/ 1,064 1,087 1,068 1,027 993 967 1,019 1,099 1,165
Middle .. . . . ,.,

High School

Juneau-Douglas 839 848 1,212 1,175 1,133 1,143 1,181 1,211 1,2s6
Alternate 70 82 57 120 97 32 2 2 0

Total High School 909 930 1,269 1,295 1,230 1,175 1,181 1,211 1,2s8
0ther3 28 33 31 16 18 18 22 0 0

Total Enrollment 4,413 4,536 4,650 4,738 4,580 4,466 4,582 4,855 5,113

>,,,*-. Thta Mr.rlr,i,, tall Crfi)lm f+mm=~
.“, ””. ,,, ” ,.,”w”.. e,, “,””p , ,G.=”-,

Note: Number in tables have been averaged using First and Final Attendance Reports.
‘Opened 1983-84 school year.
z~ternative HS included in HS count.

30ther includes St. Jude, Project Independence, and correspondence study.
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Table 3-19, Public Schoo/ Enrollment bv Grade. Juneau-Doualas School District–, -------- — _=. —- _—..—_. —.-.. . .

Grade Level 1982-83 1983-84 1984-84 1985-86 1986-87 1987-88 1988-89 1989-90 1990-91

Pre Elementary -. .. .. -. 40 18 27 17 0
Kindergarten 357 334 372 430 373 373 351 440 464
First 388 444 458 461 427 441 446 410 491
Second 342 343 392 397 377 429 405 433 425
Third 329 343 366 391 391 343 398 403 435
Fourth 318 334 357 374 376 362 396 447 415
Fifth 330 329 348 364 373 358 359 360 426
Sixth 349 348 347 351 343
Seventh

341 355 363 396
375 359 354 339 329 315 348 373 378

Eighth 359 380 368 338 321 311 316 352 379
Ninth 335 353 362 373 329 325 387 344 407
Tenth 300 330 344 307 312 284 282 343 335
Eleventh 288 273 285 282 254 284
Twelfth

268 265 309
266 258 239 214 240 251 248 260 234

Alternate H,S. 70 82 57 120 97 32 --’ --’ 1..

Project Independence 8 7 3 0 0 0 0 47 18

Total Enrollment 4,414 4,517 4,652 4,741 4,582 4,467 4,586 4,857 5,113
., IF--. Th~ A4A%-wwdl fi.-.im /4nnn-i
JUl UG. I I Ic IVIUUVVVGII &al Uup { 1 QCnJtz}

Note: Numbers in the table have been averaged using First and Finai Attendance Reports.
t

‘Alternative H.S. included in H. S. count.
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Table 3-20, Private School Enrollment

I I 1987-88 1988-89 1990-91 II

Total
Enrollment 324 409 392

Recently, the Juneau School Board proposed
and studied two options to ease potentialfor
school overcrowding. These options were as
follows.

Construction of a new elementaryschool to
the north of downtown Juneau coupled with
the renovationand reopening of the Capital
School to serve approximately650 students.
Constructionof a new middle school north of
downtown with flexibilityfor future use and a
capacity to save approximately650
students.

the October 1989 municipalelections,Juneau
voters approved a school b“ondissueto
purchase land and construct a new middle
school.

The State of Alaska supports a large percentage
of both school operational costs and capital
constructioncosts. Juneau’s operating costs
are funded at about 65 percent State funds and
35 percent local funds. Most of the State
support for school operations comes from a
foundation fund that is based on a formula
which requiresa minimumlocal contributionof
4 roils. Juneau currentlydevotes 8.8 roilson a
total estimated assessed property value of $1.17
billion (for the 1989-90 school year).

Based on the State’s foundation funding
formula, increased enrollmentresults in more
State money. if increased enrollment is
accompanied by increasinglocal property
valuation as would occur with the Kensington
Project, then the required local contribution
would increase accordingly at the 4 mil rate.
According to the formula, each additional 17
elementary students or 13 secondary students
bring in one additional state funding unit at

$60,000 per unit, less the local 4 mil
contributions.

Law Enforcement. The C@ and Borough of
Juneau is senred by two law enforcement
agencies, the Juneau Police Department and
the Alaska State Troopers. The 36- officer
Juneau Police Department has responsibilityfor
the Juneau-Douglas area and portions of the
Mendenhali Valley. The State Troopers police
the remainderof the Borough. Although there
are no formal agreements between the Juneau
Police Department and the Alaska State
Troopers, both groups work together and
coordinate activitiesto mutual benefii.

Fire Protection. There are fiie district fire
stations in the C~ and Borough of Juneau.
Lynn Canal and Douglas stations are an all
volunteer statuswhile the Juneau, Glacier, and
Auke Bay stationshave both paid and volunteer
firefighters. Special sewices provided by the
Fire Districtsinclude emergency medical
sewices, dive rescuefor water related
emergencies, crash-fire-rescuesetvice at the
Juneau InternationalAirport,and a fire safety
education program. In 1968, there were 35 paid
firefightersin the area and 150 volunteer
firefighters.

Ambulance. Ambulance services in the City
and Borough of Juneau are provided by
certified emergency medical technicians
employed by the Fire Depatiment. There are
presentlytwo full-timeservice radio equipped
ambulances in the Juneau Fire Department to
provide emergency medical aid. There is one
back-up ambulance. All full-timefirefightersin
the Juneau Fire Department are certified
Emergency Medical Technicians. Twenty- three
of the full-timefirefightershave received
Advanced Lfe Support training.

Hospital and Medical Services. Juneau’s
health care sector includesthe following
facilities.

●

●

●

●

Battlett Memorial Hospital
Southeast Alaska Regional Health
Corporation
St. Ann’s Nursing Home
State of Alaska’sPioneers Home
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BartlettMemorial Hospital is operated by the
Cm and Borough of Juneau. This facility is a
64-bed medical center offeringa wide range of
health care servicesincluding in-patient, out-
patient, and newborn services. Bartlett
Memorial Hospital handled 14,268 emergency
room visits in 1990, admitted over 2,500
patients,and performed 1,620 operations. The
hospital recently underwent major emergency
room expansion and now has substantial
excess emergency room capability.

The hospital occupancy rate for 1990 was 46.4
percent for adults/children and 37.5 percent for
the newborn section. The 1981-90 average
occupancy rate for the hosp”ti is 48.1 percent
for adults/children and 43.1 percent for the
newborn section. Only in 1963 and 1984 dd
the occupancy rates for adults/children and
newborns both exceed 50 percent.

The Southeast Alaska Regional Health
Corporation providesmedical and dental
sewices to Natives,American Indians, and all
active and retired Coast Guard personnel,
Doctors and dentists practicing in this non-profii
health care facilityare commissionedofficersof
the U. S. Public Health Service.

Long term medical care for the elderly is
provided by St. Ann’s Nursing Home, which has
a 45-bed capacity. The recently opened State
of Alaska Pioneers Home also provideslimited
nursingcare.

In 1988, there were 40 physicianslicensed in
the Juneau area includingfamily practitioners,
surgeons, orthopedics, pediatricians,
dermatologists,and psychwtrists. Ffieen
dentistswere licensed in Juneau that year along
with two orthodontists. Eight chiropractors,
three optometristsand one naturopath also
setved the Juneau area in 1988.

Mental Health/Drug and Alcohol Treatment.
Drug and alcohol dependency treatment
programs are operated by the Cm and Borough
of Juneau, the U. S. Indian Health Service
(through contract with the Southeast Alaska
Regional Health Corporation) and a private
concern, lakeside Recovery Corporation.

The C~ and Borough of Juneau operates both
in-patientand out-patient chemical dependency

programs. This facil.~ houses both a 15-bed in-
patient hospital and an out-patient treatment
program through its drug and alcohol treatment
unit. The CBJ Chemical Dependency Dwision
operates on an annual budget of approximately
a $1.8 million. Sources of revenue inciude user
fees and State grants. The 4-week in-patient
program currently has a 90 day waiting list for
admission. The C@ and Borough of Juneau
recently requested $920,000 in State funds to
increaseth”ecapacity of the 15 bed Juneau
Recovery Unit. The proposed expansionwould
provide adequate capability to serve a
population of up to 35,000 peopie. The out-
patient drug and alcohol treatment program is
operating over ~oacity with approximateiy 170
clientsand oniy three counselors. During 1988,
the Mental Health Clinic provided servicesto
approximately600 ciients in Juneau, or about
45 out of every 1000 iocai residents. Although
the clinic had a waiting list in 1988, there were
also three and sometimesfour vacant positions
on the ciinic staff. Fiilingthose positionscouid
have more than satisfiedthe additional demand.

Water Supply. Pubiic water suppliesfor the
C~ and Borough of Juneau are obtained from
the Salmon Creek Reservoirand a well field in
the lower Goid Creek Watershed in a mountain
valley, known as kst Chance Basin, east of
downtown Juneau.

The Gold Creek weii fieid currently consistsof
three wails operating in conjunction with an
infiltrationgaiiery. improvementscurrentiy
underwaywiii add two new wells and eiiminate
the infiltrationgaiiery. The new live weii facii.Ry
shouid be in fulloperation by the end of 1990.
This weii field provideswater to the C~ and
Borough of Juneau area-wide system either
directlyvia the Juaiapa Tunnei transmission
main or via the Mill Tunnei storage resetvoir.
The Miii Tunnel reservoiris a converted mine
raiiwaytunnel, with a 3.4 milliongaiion storage
capacity that is used to provide 6,500 gaiions
per minute (gpm) surge flow capacity to
downtown Juneau. it aiso serves as a potabie
water storage reservoir.

The current configurationof the Juneau’s area-
wide water system makes pubiic water available
to about 80 to 85 percent of Juneau’s
population. Actuai connection rates are iess
than 100 percent, however, since connection to
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the system is not mandatory and many
residentshave chosen to continue using private
systems.

For much of the year, the Salmon Creek
reservoirprov”deswater to the valley service
area while the well field in Lest Chance Basin
provideswater only to the Juneau and Douglas
Island service areas. Each spring, however, the
Salmon Creek reservoirbecomes turb~ and is
unusablefor a period of 5 to 10 weeks. During
this period, the Last Chance Basinwell field is
the only water supply for the Juneau area-wide
water system.

Because the well field system must be capable
of meeting the Juneau area’s average expected
future demand (especiallyduring periods when
the Salmon Creek supply is unusable),
improvementsare being made. When
completed, the well field should provide up to
6,000 gpm or 8.64 milliongallons per day
sustainedflow. As of February, 1990, the
systemwas currentlyat about 4.1 million
gallons per day, with a maximum demand of 8.8
milliongallons per day.

Wastewater Treatment. There are three
treatment plants sewing the C~ and Borough
of Juneau. They are as follows.

. Auke Bay Treatment Plant

. Mendenhall Valley Treatment Plant

. Juneau-Douglas Waste Water Treatment
Plant

The Auke Bay Treatment Plant is located
approximately 12.5 miles north of Juneau on the
Glacier Highway and sewes the developed area
around the head of Auke Bay. This fecil”Ryhas
a capability of approximately 100,000 gallons
per day. The plant flow is currentlyaveraging
about 80,000 gallons per day.

The Mendenhall Valley Treatment Plant is
located on the south side of the Mendenhall
Riverjust north of the Juneau Airport property.
This newly expanded plant is rated at 13.1
milliongallons per day and sewes an area
extending from the hospital out to Auke Lake,
includingthe entire airport area and the majority
of the Mendenhall Valley. It is currently
handling flows that average about 2 million
gallons per day.

The Juneau-Douglas Wastewater Treatment
Plant is located south of downtown Juneau on
the northern rock dump adjacent to Thane
Road. The area served extends from the
treatment plant to the north end of the Aurora
Basin boat harbor on the east side of the
Gastineau Channel and south from the bridge
on the west island side of the Gastineau
Channel. The Juneau-Douglas Plant has a peak
daily flow design of approximately 7.23 million
gallons per day. Although the plant has excess
capacity for average daily flow, it is presently
overloaded on peak days. The excessive peak
day loading is caused by the combined storm
water/wastewater system in the downtown
Juneau area. Rainy weather and extremely high
tides dramatically increase the hydraulic loading
of the plant, and at the same time greatly dilute
the influent. The McDowell Group (1990c)
reportsthat the Public Works Department has
plans to separate the storm drain collection
systemfrom the wastewater collection system.
This improvementwould considerablyextend
the usable capability of the Juneau-Douglas
plant.

The area-wide wastewater treatment plant
systemsserve about 75 percent to 85 percent
of the area population. Residentsliving in the
outlyingareas not served by one of the three
plants use individualwaste water systems.

Solid Waste. Solid waste is collected by
Channel Sanitation, a private local company that
providesarea-wide waste collectionfor local
householdsand businesses. Solid waste is
hauled to an incinerator/landfillfacility in the
Lemon Creek area. The facility is owned and
operated by Channel Landfill, Inc. Burnable
waste is separated from non-burnable items and
incineratedin the twin incineratorfacility. Non-
burnable inerts are Iandfilledonsite. The
incineratorfacility currently handles about 70
tons per day and is virtuallyat capacity. During
the summer months the amount of waste
collected exceeds the burning capacity and the
excess is Iandfiiied.

Although a number of option have been
considered for funding the installationof a third
incineratorat the Lemon Creek facilityan
acceptable method has yet to be determined.
Alternativemeans of disposing of non-burnable
wastes are also being considered. Potential
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methods indude joint private/public funding for
installationof a shredder to allow incinerationof
oversized inertsand stipment of materialsout
of state.

E & L Auto, a local scrap metal dealer and junk
yard, accepts junk vehicles, miscellaneous
scrap metal, and old batteriesat their faciiii.
Vehicles and scrap metals are compressed and
shipped out of state in containersas demand
requires. Scrap batteriesare also shipped out
of state separately.

Union Oil and Delta Western Chevron both
backhaul the majority of the waste oil produced
by their service stationsto Seattle. Other local
producers of waste oil include local, State, and
Federal agencies repair shops and boat
harbors. Chatham Materiafsand Service (CMS)
is the only EPA licensed waste oil handler
providingservice in Juneau. CMS anticipates
handling up to 100,000 gallons next year
(E. Polley, 1991). The company sellswaste oil
to Red Samm Constructionfor burning in their
asphalt plant. 011not burned locally is
transported to the lower 48 states for disposal
or recycling by permittedfacilities.

The State of Alaska providesa hazardous waste
household collection servicefor local residents
on an annual basis. Hazardous materialsare
collected and shipped to an approved disposal
site in full compliance with the Resource
Conservationand Recovety Act (RCRA).

Electric Utilities. Electric power requirements
of the Juneau area are currentiysupplied by the
Alaska Electric Light and Power Company
(AEL&P). AEL&P serves residential,
commercial,and government electric
consumers in the Juneau area. (See Table 3-
21, E/ectrica/ Consumptionin Juneau). Total
electric power demand in 1990 was
approximately258 millionkilowatt hours.

AEL&P relies on hydroelectricityto meet base
demand and uses diesel generatingfacilitiesas
a backup. AEL&P currentlygenerates between
62 and 67 millionkilowatthours annually from
its own hydroelectricfacilitiesat Salmon Creek.
The AEL&P hydroelectricfacilitiesat Gold Creek
and Annex Creek also supply minor amounts of
energy. AEL&P receivesan additional 195
millionkilowatt hours annuallyfrom the

Federally owned hydroelectricfacility at Point
Snettisham.

The Federally operated Alaska Power
Administrationhas just completed the Crater
Lake addition to the Snettisham project. Crater
Lake could provide additional hydroelectric
capacity of about 110 millionkilowatt hours to
AEL&P annually bringingthe total installed
capacity up to approximately351 million
kdowatthours, an excess of 93 million kilowatt
hours over 1990 demand.

Housing

According to an October, 1990 survey by the
C~ and Borough of Juneau, there were an
estimated 10,493 dwelling units in the Juneau
area. Single family dwelling units comprised 70
percent of the units,21 percent were muki-
family units,and 9 percent were mobile homes.

Housing authorizationshave dropped from a
peak of 920 in 1983 to 58 in 1990. The 1990
total was about 6 percent of the peak
constructionperiod in 1983. Only two multi-
family permitswere requested from 1987-1990.
During 1990, only 32 single-familyhousing units
were authorized, compared to a peak of 272 in
1984. (See Table 3-22, New Housing Units
Authorized by Building Permits in Juneau).

For planning purposes in the unified
transportationplan, the C~ and Borough of
Juneau made the following assumptionsfor the
next 20 years.

1.

2.

3.

No new mobile home parks.

New code requirementscalling for more land
for zero lot line and duplex structureswhich
will cause a 50 percent reduction in the past
ratio.

lad will be increasinglyscarce so
condominiumand mufi~familydevelopment
will be continued and will replace most of the
market that would have been filled by mobile
homes, duplexes, and zero lot line
structures.

Based on the assumptionsby the C~ and
Borough of Juneau, the next 1,000 new dwelling
units in the Cm and Borough of Juneau would
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Table 3-21. Electrical ConsumtXion in Juneau-, _—..——,–... . . . -.. ..-_. —

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

RESIDENTIAL
No. of Customers 7,939 8,494 8,912 9,722 10,181 10,241 10,209 10,319 10,451 10,666
KWH Used (xl ,000) 72,330 94,329 106,209 113,202 127,158 118,710 110,824 116,755 122,484 127,231

COMMERCIAL
No. of Customers 1,103 1,166 1,214 1,340 1,314 1,251 1,226 1,237 1,244 1,250
KWH Used (xl ,000) 40,538 48,913 56,049 61,864 66,070 65,710 67,931 55,581 72,949 75,291

GOVERNMENTAL
No. of Customers 379 402 434 467 513 348 341 344 334 340
KWH Used (xl ,000) 35,361 39,879 46,214 47,729 50,267 49,196 48,541 50,359 53,115 55,998

TOTAL
KWH Used (xI,000) 148,229 183,121 208,472 222,795 243,495 233,616 227,296 222,695 248,548 258,520

—
~urce: The McDowell Group (1990e)



Table 3-22,New Housing Units Authorized by Building Permits in Juneau

Type of Dwelling 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

Single Family 264 128 175 272 137 51 10 7 30 32

Multi-Family Units 120 197 338 102 58 6 0 0 0 2

More Units 76 196 339 148 27 0 0 0 0 2

Mobile Homes 41 29 57 6 21 16 13 2 10 22

Additions or Conversions o 3 11 1 0 1 3 1 1 1.- .- .-

Total Housing Units 501 553 920 529 243 74 26 9 40 58

Source: The McDowell Group (1990e)
lData no longer available.

(p
00
00
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be 45 percent single family, 31 percent multi-
family structures,5 percent duplexes, 2 percent
zero lot line structures,and 2 percent mobile
homes.

The Juneau Wetlands Management Plan (Cii
and Borough of Juneau, 1989) indicates3,220
developable acres from the central sewage
plant in Indian Cove and from St. Annes to Bay
View of which 1,946 acres is zoned for
residentialuse.

An October 1990 C~ and Bureau of Juneau
sutvey indicatesa vacancy rate of 1.5 percent
for all housing units, and a review of real estate
listingsindicates a diminishingsupply of single-
family dwellings. The Juneau Multiple Listing
Service reported 16&listings in Februa~ 1986,
141 listingsin February 1987, and 93 listingsin
February 1988. Only 54 single-familyunitswere
listed in July 1990.

The average sales price of condominiums
increased between 1985 and 1986. This
increasewas due entirely to a number of new,
premium unitsthat were completed during 1986.
During 1887 and 1988, a significantnumber of
foreclosed condo units entered the market at
very low prices sometimes at half the 1985 sale
price.

Residentialhousing prices increased by
approximately2 percent per month during the
first half of 1989 or almost 10 percent overall
from 1988. In 1989, the average singlefamily
home price was $106,201 (1,620 square foot
home), $46,985 for a condominium (911 square
feet), and $68,918 for a zero lot line dwelling
(1,309 square feet).

Average 1990 sales prices (throughGctober)
increasedto $116,700 for detached single-family
homes, $78,350 for condominiums,$72,200 for
zero lot line units,$45,820 per multi-familyunits,
and $21,100 for mobile homes (Horan, 1990).

Fiscal Condition

Expendituresby category for the City and
Borough of Juneau for fiscal years 1983 through
1990 are shown on Table 3-23, Cjty and
Borough of Juneau Eqendiures. Expenditures
rose from $94.3 millionin fiscal year (FY) 1983
to a high of $130.5 in FY 1986. During FY 1990,

.. .

3-89

expenditureswere $113.1 million.

Revenue sourcesfor the C~ and Borough of
Juneau for the period of fiscal years 1983
through 1990 are shown on Table 3-24, CRyand
Borough of Juneau Revenues. Total C@ and
Borough of Juneau revenuesand other financial
sources were $108.2 millionin FY 1983 to a
high of $133.5 millionin FY 1986. In IV 1990,
revenueswere $116.8 million.

State sources comprisethe largest single
source of revenue for the Cm and Borough of
Juneau, approximately30 percent of the total
general fund revenues.

From FY 1983 through FY 1990 tax revenue
increasedfrom $13.3 milfionto over $29.1
million. As a result,tax dollars now represent
25 percent of total CV and Borough of Juneau
revenues.

Education expenditureswere the single largest
expense in the C~ and Borough of Juneau
accounting for approximately28 ~ercent of the
expendituresin N 1990. The ne~ highest
expenditurewas for public safety which
accounted for approximately6 percent of the
total budget. All remainingexpenditures
amount to less than 10 percent each by
function. Constructionexpenditures in FY 1990
amounted to over $5.7 millionwhile debt setvice
was approximately$8.6 million.

Recreation

The Juneau population can be characterized as
relativelyyoung and with a great demand for
outdoor recreationalopportunities. There are
high participationrates for both organized and
non-organized recreationactivities. Numerous
recreationalopportunitiesexist for both summer
and winter. Activitiessuch as hiking, hunting,
fishing, snowmobiling,boating, bicycling,
camping, skiing, softbail,and cross country
skiingare availablewithin the City and the
surroundingarea. (See Tab/e 3-25,
Partjcjpatjon iii Se/ected Lekwre Time ActMtjes
h Juneau).

Boating is a popular recreationactivity for
residentsof the Juneau area. In 1988, there
were a total of 1,344 permanent and transient
slips in local small boat harbors,with additional
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Category Expenditures: FY 1983 FY 1984 FY 1985 FY 1986 FY 1987 FY 1988 FY 1989 FY 1990

Legislative $ 1,311.4 $ 512.8 $ 1,036.7 $ 740.6 $ 792,5 $ 888.3 $ 808,6 $695.7
Legal 280.9 332.0 403.1 390.4 434,7 444.5 447.6 462.4
Administrative 598.9 772.1 796,5 1,796.9 1,404.2 1,426.4 1,266.8 1,581.1
Education ;19,853.6 22,802.0 26,440.2 28,295.8 ‘25,377.3 26,069.5 28,605.0 32,069.8
Finance 1,927.0 1,362.6 1,501,4 2,540.5 2,086.2 2,016,8 2,012.3 2,180.8
Libraries 599.1 707.6 874.6 1,120.2 987.4 936.0 893.4 904.7

Social Services $2,492.5 $ 2,487.8 $ 3,057.5 $ 2,707.8 $ 2,661.9 $3,076.7 $3,726,0 $4,184.9

Recreation 1,093,4 1,383.6 1,650,3 2,797.0 2,487.9 2,291.6 2,460.0 $ 2,770.5
Planning & Lands 809.1 1,102.3 1,547,3 1,527.8 928,1 892.2 1,601.4 900.8

Management 1,036.6 315.0 123.6 44.0 97.0 256.7 5.5 54.5
Low income Housing 4,406.8 4,729,6 5,369.2 6,487.3 6,862,8 6,386.1 6,538.1 6,813.6
Public Safety 4,167.2 3,637,4 5,603.0 4,530.6 4,129.1 3,479.6 3,826.3 3,996.0
Public Works j 1,170,3 1,383.8 1,733.2 1,795.4 1,747.3 1,544.5 1,524.0 1,483.0
Public Transportation 259.1 356.5 434.6 976.7 794.4 734.3 736,1 819.2
Community Projects 191$4 601.6 709.8 796.3 715.9 663.1 664,8 836.7
Tourism & Conventions 31,957,9 23,489.8 21,581.4 10,989.8 9,674.4 ‘3,997.5 6,234.0 5,717.7
Constructive Work in 3,591.5 7,685.8 8,121,2 7,160.7 7,981.2 8,258.1 8,096,5 8,573.1

Progress 351.9 821.6 1,840,2 2,080.2 1,728.0 1,333,0 1,082.1 1,178.8
Debt Service
Other

Total Expenditures $76,098,6 $74,483.9 $82,823.8 $76,778.0 $70,890.3 $64,694.8 $70,528.5 $75,223.3

Other Financing Uses:
Payment to Refunded Bond
Escrow $20,177.0

Operating Transfers to Other
Funds $18,234,6 $33,701,1 $38,257.6 $33,591.5 $32,317.8 $30,021.6 $31,049.6 $37,830.9

Total $94,333.2 $108,185.0 $121,081.4 $130,546.5 $103,208,1 $94,716.5 $101,578.1 $113,054.2
—. ..—.

)urce: The McDowell Group (1990e)
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Source FY 1983 FY 1984 FY 1985 FY 1986 FY 1987 FY 1988 F’t 1989 FY 1990

Revenues:
Taxes $13,291.2 $20,711.7 $24,349.3 $25,882.0 $25,546.5 $24,917.4 $26,521.1 $29,113.2

State Sources 38,231.4 44,456.7 47,185.6 42,043.1 35,321.4 33,884.0 35,462.3 35,580.2
Federal Sources 3,864.1 4,006.4 4,816.0 2,980.7 2,569.1 1,930.0 1,905.7 2,232.5

Charges for Services 563.7 884.1 1,383.1 1,322.9 1,357.8 1,372.3 1,306.2 1,238.4

Contract Services to Other Funds 524.4 360.7 422.5 487.8 543.8 503.9 494.4 484.6
Permits and Fees 863.0 1,032.1 1,032.4 753.6 804.3 702.3 758.6 1,195.7
Fines and Forfeitures 158.5 166.6 193.4 209.6 209.9 205.2 256.1 204,4
Interest Income 3,396.3 3,940.4 4,946.2 5,092.5 4,012.8 3,188.1 3,739.6 3,858.7
Land Sales 128.7 34.0 169.4 33.2 82.1 66.4 58.1 181.2
Rental Income 418.1 536.8 550.8 694.8 744.6 657.3 322.7 256.4
Contributions 8.5 2.5 12.2 0.8 0.2 10.0
Other

.. .-

373.7 1,614.8 1,303.0 577.2 686.9 859.6 2,694.6 1,078.4

Total Revenues $61,821.6 $77,746.8 $86,363.9 $80,078.2 $71,879.4 $68,296.6 $73,519.4 $75,423.8

Other Financial Sources:
Proceeds from general long-term $29,800.6 $ - $ - $19,255.0 $ 1,422.9 $ 8,500.0
obligations 16,618.4 . 34,181.3 $27,189.6 $25,505.9 27,663.6 32,195.9
Operating transfers from other 26,658.9 32,429.7 26.4 25.5 27.3 29.3 695.5
funds
Other

Total Other Financial Sources $46,419.0 $26,658.9 $32,429.7 $53,426.7 $27,215.1 $25,533.2 $29,115.8 $ 41,391

Total Revenues and Other
Financial Sources $108,24O.6 $104,405.7 “$118,793.6 $133,540.9 $99,094.5 $93,829.8 $102,635.2 $116,815.2

..--. l-– ------- -,, . ,. -A-
)urce: I ne Mcuowell ciroup (1wue~



Table 3-25, Participation in Selected Leisure Time Activities in Juneau

I=Y
1981

720
250

1,900
445
170

7,339
14,800
93,839
103,139
7,524

Activity w I FY
1982 1983

FY
1984

FY
1985

FY
1986

FY
1987

FY
1988

H 1989 FY
1990

Adult Basketball
Adult Soccer
Adult Softball
Adult Volleyball
Ski to Sea Relay
All CBJ Recreation Programs
Eaglecrest (Skier Days)
Augustus Brown Pool
Library Circulation (check outs)
Salmon Derby Validations

981‘
588

2,040
480
405

9,236
39,400
99,717
118,310
9,067

637
347

2,070
572
485

9,143
38,800
98,280
142,286
10.775

728
355

2,075
852
565

11,643
39,900
144,555
199,123
12,423

386
365
152
67

125,763

md an “In

743
410

1,870
900
560

11,314
32,808
131,372
225,579
4.3604

602
346

1,400
577
550

17,568
32,605
129,750
230,414

3,189

400
265

1,438
740
600

11,800
30,244
118,000
233,707

4,047

160
329
148
47

N.A.
270

1,500
N.A.
530

N.A.2
46,282

105,0003
241,556

3,967

440
283

1,559
980
690

N.A?
34,148

100,056
274,002

3,485

644
357

2,222
533
520,

9,294
25,900
117,000
158,681
12.762

Centennial Hall Use
Local Non-Profit
Local Regular
State
National /international

543
412
93
42

184
366
145
70

116
260
108
27

224
329
181
25

363
620

80
33

(p

(9
N

Calendar Year
State Museum Visits
City Museum Visits (Opened E103,393

ration held

1 I114,457

Ii” program

112,585 122,416

basketba

104,015
6,699

Gimia

100,000
26,000

qz@Fiii

60,897
22,552

which rr

57,000
12,5675

60,769
16,452

I 5/25/86)

In FY 1982,Juneau Parks & Recre
J

an “over-3[ f account jr the
increased participation in those categories during that year.

‘Ali City and Borough of Juneau Recreation Programs Totai not availabie due to new tabulating procedures.
aCiosed for remodeling.
40nly 3 Day tickets soid.
‘Ciosed 1/1/89 to 5/30/89 for remodeling.

iGJ
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transient stalls. There were currentwaiting
listsfor slips at each of the three local harbors.
Waiting times are 6 months for a 24 foot slip,
1.5 to 3 years for a 32 foot slip, and 5 years for
a 42 foot slip. These waiting periodsare typical
for many small boat harbors in Alaska.

Hiking is an important recreationalactivii for
Juneau residents. Juneau has an extensivetrail
network perhaps the most extensivehiking
system in Southeast Alaska. The Juneau
coastal Management program (1986) lists 101
miles of trail based on 1982 data while the
Juneau Trails Recreation OpportunityGuide
(USDA Forest Service, undated) listsover 120
miles of trail availablefor hiking.

The CW and Borough of Juneau operates 13
ball fields and the Augustus Brown Swimming
Pool. In addition to these facilitiesand publicly
owned parks and trailswithin the CW and
Borough of Juneau, there are various private
recreationalopportunitiesavailable on a fee
basis. These include numerous privatefacilities
with aerobic activities;weight rooms;and indoor
tennis, racquetball, and handball courts. There
are also playgroundsat the elementaryschools
located around the CN and Borough of Juneau.

Many local residentspartake in hunting. Deer,
moose, mountain goat, black bear, and brown
bear are harvested by Juneau hunters.

The use of the Tongass National Forest is a
major economic considerationin the Cii and
Borough of Juneau. The National Forest setves
as a primary recreationattractionto touristsand
residentsalike. The Tongass National Forest
providesa variety of recreationalopportunities
includinghunting, fishing, snowmobiling,hiking,
biking, camping, touring, sight seeing, downhill
and cross country skiing, and other activities
throughout the year.

Transportation

The City and Borough of Juneau is sewicsd
from the outside by both air and water. The
Juneau InternationalAirpc d adjacent float
plane lake provide support ~~cilitiesfor daily
passenger and cargo jet servicesas well as for
several air taxi operators. There are commercial
passenger jet departures daily to Seattle,
Anchorage, Fairbanks,and the larger Southeast

Alaska cities. There is one Seattle air cargo
flight daily, along with service provided by
several national air freight and package delivery
firms.

Recent terminal, parking, air freight, and runway
improvementsprovidethe community with good
service. In 1988, approximately 160 tons of air
freight were handled by the major airlines.
Outgoing airporl volume on major carriers
totalled 163,000 passengers in 1987 and
180,000 passengersin 1988.

Waterfrontfacilitiesin Juneau include a two-
berth deep draft dock front, ferry terminal
landing, large unloadingfacilities,and four small
boat harborswith 900 slipsfor vessels up to 85
feet in length. There are currently40 acres of
Juneau pott facilitieswith 3,oOOlineal feet of
dock face and 4,400 potential lineal feet of dock
face.

Two major barge lines provide the City with
weekly Seattle freight servicewhich includes
temperature controlledand dry vans, roll on/roll
off bulk cargo, and vehicle transport service.
General freight consistsof automobiles,
constructionmaterials,household grocery
goods, and packaged hazardous materials.
During 1967, a total of about 290 freight and dry
bulk barges, or about fwe to six barges a week,
served Juneau and outlyingareas. Two
scheduled barges arriie in Juneau each week.
Each barge delivers35 to 50 tons of goods for
an annual total of between 3,500 and 5,000
tons. In addition to barge traffic, fuel tankers
arrivetwice weekly.

The Alaska Marine Highway System provides
passengerand vehicles serviceas well as roll
on~rolloff service.for shipping companies... ..
Weekly servicefrom Seattle and Prince Rupert,
B.C. is available. The Juneau ferry terminal is at
Auke Bay, approximately 14 miles north of
Juneau.

Cruise lines made 287 port calls at the
downtown Juneau waterFrontwith 225,400
passengersin 1990. Projectionsfor 1991 are
319 port calls with 240,000 passengers
(Lendaro, 1991).
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CITY OF HAINES; BOROUGH OF HAINES

The CW of Haines is the largest community
withinthe Haines Borough. (See Figure 3-35,
Map of fhe C@ of Haines). As such, much of
the discussionin this section will focus on the
CW of Haines. The community of fQukwanis
located north of the CW of Haines on the
highway but is not in the Haines Borough.

Figure 3-35, Map of tie City of Hajnes

Population/Demography

The population of Haines fluctuates on a
seasonal basis. in May of each year, the
population begins to increase due to an inffuxof
summertransientand permanent resident
populations. The population then decreases
with the onset of winter. In the winter, some of
the resident population migrates out for winter
work while others travel. Peak demands on
Haines community servicesare, therefore, in the
summer months. In 1960, the U.S. Bureau of
Census reported the population of the Haines
Boroughto be 1,660 people, up 176 percent in
population over the 1970 census. Population
trends for the CW of Haines are presented in
Table 3-26, Population Hktory - Haines
Borough.
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Table 3-26, Population History - Haines Borough

Year I Pomlation I Source

1970 1,504 Federal Census
I I

1974 1,650’ C@ Estimate

1979 1,500 OEDP PhysicalCount

1960 1,660 Federal Census

1965 2,034 Alaska Dept. of Labor

1966 2,023 Alaska Dept. of labor

Federal Census
1990 2,115 (Preliminary)

ource: The McDowell Group (1990d)
‘Two timber millsoperating and Alaska Pipeline
Boom.

Employment

Total employment in the Haines Borough was
estimated in 1990 to be 1,163 with CV of
Haines residentscomprising
about 40 percent of the Haines Borough total
estimated employment or approximately465
jobs. (See Table 3-27, Employment Profj/e for
the Haines Borough).

In 1969, the manufacturingsector of the
economy was the largest employer in the
Borough of Haines providingapproximately36
percent of total employment. Retail trade
accounted for 11 percent of employment while
the estimate of commercial fishermenwas
approximately 10 percent. Employment in the
transportation,communication,and utilities
industrieslikewiseaccounted for 10 percent of
the employment. The government sector
employed approximately 17 percent of the
workers in the Haines Borough. There was no
mining related employment cataloged in the
Borough of Haines in 1969. (See Figure 3-36,
Percentage Comparison of Average Annual
Haihes Borough Employment).

Income

Total annual payroll by industrysector and the
average annual wage for each sector for the
C~ of Haines is summarized in Tab/e 3-28,
Haines Non-Agricultural Payroll. Manufacturing,
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Table 3-27, Employment Profile for the Haines
Borouah (1989)’

I Number
Employment Category I Employed

Construction 35

Manufacturing
(’llmber/Seafood
Processing) 422

Transportation,
Communication,& Utilities I 117

Retail I 129

Finance, Insurance, Real
Estate I 16

Services 166
Federal I 13

State (Full Time Equivalent) I 46

Local Government/Schools I 143

Miscellaneous/Confidential 61

Commercial Fishermen
(1989 Season Estimate)’ 115

Total Estimated Employment
Haines Borough 1,163,
ource: Cii of Haines (1990) from the Alaska

Department of Labor, Nov. 16, 1989, and
local researchand enumeration

‘Chy of Hainesresidents employed are estimated
to be about 40 percent of the I-laines Borough
total estimated employment shown above, or
465 employed jobs.

‘Not enumerated by the Alaska Department of
Labor.

which includesthe Chilkoot Lumber Company
sawmilland the ExcursionInlet fish packing
processingplant, is the largest contributorto
the local economy and personal income.

State Federal
Government Government

‘rivate 4%

:mployment
3’%.*

* Construtiion 3%
Manufacturing 36%
Transportation, Utilities
Communication 1090
Retail ll%

Finance, Insurance,
Real Estate 2%

Sewices 6%

Commercial Fishing —lo%
Miscellaneous 5%

mo

Dats Source City of Haines 1990

Figure 3-36, Percentage Comparison of Average
Annual Haines Borough
Employment

Community and Public Services

Communityand public servicesin the City of
tiaines and Borough of Haines includethe
following.

●

●

●

●

●

●

●

●

●

●

Education
Law Enforcement
Fire Protection
Ambulance
Hospital and Medical Services
Mental Health/Drug and Alcohol Treatment
Water Supply
Wastewater Treatment
Solid Waste
Electric Utilities
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Table 3-28, Haines Non-Aaricu/tural Pavro(l

Industry

Private Sector
Mining

Construction
Manufacturing

Transportation,
Communication & Utilities

Wholesale Trade
Retail Trade

Finance, Insurance and Real
Estate

Services
Agricultural, Forestry, Fisheries &

Miscellaneous

Government Sector
Federal

State
Local

Total Payroll

)urce: Data from unpublished Alaskt.

.

1980

0
1..

$1,865,9

1,774,2

1..

966.7
1. .

429,?
. .

194.9
905.9

1,846.7

$8,574.3

epartment (
‘Not shown to avoid disclosure of data for individual

$Xl,000)

1981

1-.

1

$ 2,60;;0

1,208.3

1.-

1,171.1

312.1

464.!
. .

195.6

1,199.3
2,309,5

$10,054.1

tab or corer

ms.

1982 I 1983

-1 1..

1. . $ 705j
1.-

$ 1,199,3 1,944.3

0 0
1,298.1 1,333,4

467.0 628.5

--1--
690.1 528.?

1.. ..

212.4 I 181.6

1,263.0 1,344.7

2,670.0 2,782.6

$12,463.3 $13,872.3

er fdes

1984

$ 1,038.;
..

2,247.9

-1

1,401.5

716.0

572i~

287.2
1,369.1

2,870.0

$16,814,3

1985 [ 1986

0 I o
.$ 1,055j $ I,ocry

2,080.3 I 2,881,1

0 0
1,595.1 1,584,0

791.4 1,082.5

313.4 315.9
1,345,1 ‘1,465,3

3,049,2 2,967.5

$18,647.0 I $22,808,2

1987

0
1.-

-1

$3,459.8

0

1,466.3
1,883,1

860:q

320.5
1,198.4

2,850.1

$27,845.6
7

1988 1989

-! -:
$22,638,9 $22,821.3

2,295.9 4,723.2

1,705,1

I
1,971.8

1,170!1 346.9

-4--
1,150:; 1,255,7

..

329.2 I
330.7

1,285.7 1,392.5

2,850.0 2,911,3

$34,588.3 i S37,442.9. I
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Education. The Haines Borough School District
provides educational sewices to the community
for kindergartenthrough twelfth grade. All
Borough school facilitiesin Haines are located
on a 16-acre site which includesrecreational
facilities,as well as four buildings:the primay,
elementary/junior high, high school, and
vocational buildings.

There was a 1989/1990 enrollmentof 85
students (kindergartenthrough second grade) in
the primary building. The elementary/junior
high building servesthird through eighth grades
and had 180 students enrolled. In addition to
classrooms,the elementary/junior high building
has an administrativeoffice, a library/media
center, a computer room, a gymnasium,and a
multi-purposeroom. One wing of the building
sewes the junior high program (grades 7 and
8).

The high school buildingwas built in 1973 and
had 100 students in 1989/1990. This high
school includes a fully equipped woodworking
shop, swimming pool, gymnasium,and fwe
general classrooms.

A vocational building is operated by the school
system for grades nine through twelve. Metal
shop, auto mechanics, and art are taught in this
building. The Haines Borough School District
also operates a correspondencestudy program
with an average enrollmentof six.

Enrollment in the Haines School System has
dropped from a high of 596 students in the
1973 to 1974 period to a total 365 students
currently. Enrollmentcapacity is considered to
be 500 students for quality education, although
almost 600 students have been housed
successfully. Consideringthose figures;the
Haines school is operating approximately30 to
40 percent below capacity.

The Haines Borough school facilitiesare also
used by the communityfor adult and
community education classes.These include
adult basic education and community college
courses taught through the Universityof Alaska.
Adult sport and recreationalactivitiesare also
available through the Haines Borough school
facilities.

The Haines Borough operates another school
facility on Mosquito Lake Road at mile 27. It
was built in 1982 and currently employs two
teachers for 20 students, grade levels
kindergartenthrough four.

At the community of Klukwan, a modern school
facilitywas built in 1984 and provides grade
education for 30 students from kindergarten
through eighth grade. This school has three
classrooms,one library, one office, one multi-
purpose room, and one storage room. There
are three full-timeteachers, one
principal/teacher, and one special education
teacher. The Klukwanschool is within the
Chatham School District, rather than the Haines
Borough School District,because Klukwan
Village lands are an inclusionof Native land
withinthe jurisdictionalboundaries of the Haines
Borough.

Law Enforcement. The 10-person City of
Haines Police Department has responsibilityfor
the CW of Haines and two locations outside the
C~ limits,the CW owned airport terminal and
the Lutak Dock and State Ferry terminal. The
Chief of Police for the Cm of Haines also holds
a special commissionfrom the Alaska State
Troopers, which permits this individualto act as
a law enforcement officer outside the city limits
of Haines. The Police Department is located in
the Municipal Buildingand consists of two
squad rooms, the chief’s office, and three jail
cells. Each cell is capable of accommodating
four temporary prisoners(maximum of 12) or
two prisonersservingsentences (maximum of
6). The department is comprised of a full-time
chief, four full-timeofficers,and five dispatchers
(who also serve the fire department). The
current police force provides24 hours per day,
7 days a week law enforcement protection for
the community.

Fire Protection. The CW of Haines volunteer
fire department is housed in the municipal
buildingand has a volunteer force of 28 trained
firefightersand one full-time paid city firefighter.
Dispatchingis handled by the five person
central dispatching staff for police, fire, and
other emergenciesthrough the 911 emergency
telephone number. A secondary radio
communicationsystem is available in the fire
hall in case of failure of the main police
department communicationsystem. The Haines
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Volunteer Fire Department providesfull service
fire protectionwithin several fire service areas
located in the Haines Borough and within the
corporate limits.

Pump truck capacity is sufficientfor current
commun”~ requirements. However, future
population growth would require additional fire
department personneland additional equipment.
Increased water storage capacity, and larger
water lines would be requiredto lower the city’s
insurance rating,which would mean lower fire
insurance rates and increased public safety.

Ambulance. Ambulance service is also
provided by the Haines Fire Department. There
are nine volunteer personnelwho sewe on the
ambulance.

Hospital and Medical Services. The Haines
Medical Center is operated by Lynn Canal
Medical Corporation and servesthe medical
needs of the community. This facility is staffed
by one physicianwith several backup, part-time
physicians,several registered nurses,and
various clerical staff. The Center is equipped for
physical examinations,limited emergency
treatment, pharmaceuticalse~”ces, X-Ray
analysis, laboratory analysis, immunizations,
vision screening, and minor surge~. The
servicesavailable at the Haines Medical Center
are not as extensiveas those at a full service
hospital. Patients requiringcare not available in
Haines are sent or transported to Juneau,
Seattle, or Whitehorse.

The Haines Medical Center also provides a
general service dentist office, operated by a
dentist two dental technicians, and a secretary.
Monthly visits by an oral surgeon are suppotted
by this office. The Haines dentist also visits
Skagway. Patientsrequiringdental services
beyond those provided in Haines are referredto
Whfiehorse, Juneau, or Seattle. -

The Alaska Department of Health and Social
Services employs a full time public health nurse
in Haines. This office providesthe following
basic sewices for the preventionof diseases
and promotion of public health: immunization,
prenatal classesand follow-up care, screening
for disease prevention, referralto other social
servicesin the community, and office support
for visitingspecialistsand nursing practitioners.

The public health nurse also visits Skagway and
Yakutat on a regular basis. Services are free for
individualsup to 20 years of age. Fees are
charged to adults on an ability to pay basis.

Mental Hesith/Drug and Alcohol Treatment.
Mental health setvices are provided by Lynn
Canal Mental Health Program under contract to
the Alaska Department of Health and Social
Sem”ces,Divisionof Mental Health. Offices are
located in the C~ of Haines Human Resources
Building. Staffing consists of one director, one
office manager, and one clinician (located in
Skagway). The office also supports periodic
visitsby a psychologistand a psychiatristfrom
Juneau. Klukwanand Skagway also are
supported by this oftlce. Future needs for the
community identified by Lynn Canal Mental
Health Program are a home for the disabled,
senior citiiens, and the chronically mentally ill.

The Southeast Alaska Regional Health
Corporation,a Native corporation, employs an
alcohol and drug counselor, as well as a
communityfamily sewice worker who provides
sewices under the Women and Infant Children
Program. There is a separate Southeast Alaska
Regional Health Corporation office for Klukwan.
Health education outreach and mental health
counselingservicesalso are provided.

Water Supply. The public water system for the
CW of Haines is gravity distributedto 314
residentialand 132 commercial customers.
Water is obtained from Lily Lake. The system is
capable of deliveringan estimated 500 gpm.
The current consumptionfor the C@ of Haines
variesfrom approximately 400 gpm in the
summerto 160 gpm in the winter.

Water for the C~ of Haines is stored in a
100,000 gallon storage tank at Young Road and
Barnett Drive, a 320,000 storage tank on the
BartlettRoad in the Port Chilkoot Subdivision,
and a 50,000 gallon tank above the Highlands
EstatesSubdivision.

The CW of Haines water system is presently
close to its capac.~ during summer months.
Higher summer demand is due in part to an
increased summer transient population, summer
tourists,and three new RV parks in the area.
There are three filter units in service at the water
treatment plant. It is anticipated that another
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filter unit would have to be added to account for
projected future summer time high demand
loads.

Wastewater Treatment. The CW of Haines
owns and operates a package wastewater
treatment plant which utilizesan activated
sludge processto provide secondary treatment.
The systemwas built in 1974 and has a current
treatment capacity of 150,000 gallons per day
which is adequate to service a population of
approximately 1,500 people. The plant provides
for 85 percent removal of solids and the
resultanteffluent is treated and dischargedto
tidewater.

The sewer system and plant were extensively
rehabilitatedin the mid 1980s. The rehabilitation
was required because of inflow and infiltration
problems created by high water table in the low
lying areas combined with the fluid pressureat
high tide along Beach Road. Currently,high
seasonal rains can still cause continuing inflow
and infiltrationproblems. Up to 1,500,000
gallons per day of inflow and infiltrationhave
impacted the system periodically. Duringthese
episodes, high water outflow is directly
bypassed at the llingit Park Pump Station into
Portage Cove and at the extreme south end of
the system along Beach Road.

The CW of Haines sewer system is currently
operating under a 301(H) waiver from the EPA.
This waiver was issued in 1982 and will expire in
1991. Section 301 (H) of the Clean Water Act
authorizes municipalitiesto discharge effluent
without secondary treatment. Primaty treatment
is still required.

The C~ has hired an engineer to design system
improvementssufficientto meet new EPA ~ -
requirements,eliminationof high inflowand
infiltrationbypasses,and reduction in the inflow
and infiltrationwithin the system. .
The new design work by the engineer will also
considerfuture demands on the systemfrom
possiblecommunity growth.

Solid Waste. The Haines Sanitation Company,
a priiate contractor, provides solid waste
collectionand disposal under a franchise
agreement with the City of Haines. Solid waste
is disposed at a sanitary landfill located on a 10
acre tract of Iand approximately 1 mile
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southeast of the c“~ limits. The Cm sold the
land to the Haines Sanitation Company for
development and operation of the city sanitary
landfill. All onsite equipment is owned by the
Haines Sanitation Company.

The present landfillsite has been in use since
1976 and has an expected total life of 20 to 25
years. The C~ owns an adjacent 10-acre tract
of land for futther expansion.

Electric Utilities. Electric power for Haines and
the surroundingarea is supplied by the Haines
Light & Power Company (HL&P), a priiately
owned utilitythat is a wholly owned subsidiary
of the Alaska Electric Light & Power Company
located in Juneau. The peak load capacity of
4,210 kilowatts (kw) is presently produced by
six diesel electric generatorswith ratingsthat
range from 800 kw to 150 kvv. HL&P serves
approximately900 residential,commercial, and
industrialcustomers. Average demand is
estimated at 1,000 to 1,100 kw during the
summer and approximately 1,500 to 2,000 kw
during the winter.

The existingsystem is adequate to supply
current needs and could safely accommodate a
50 percent increase in the number of
customers.

Housing

Haines housing stock data is available from
several sources though much of the information
is out-ofdate. Because of social and economic
change in Haines, data compiled in the 1980
Census is of little value. A 1985 survey
performed by the Tlingit & Haida Regional
Council found 440 occupied housing units
within the C~ limits including92 vacant units.
A 1988 survey performed by the Haines
Borough counted 32 singlefamily units
(including8 vacant units) and 82 multifamily
units (including5 vacancies) within the Cii
limits. The U.S. Bureau of Census counted 527
housing units in the C~ of Haines and 1,112
housing unitswithin the Borough in 1990.

The Haines Borough assessor has recorded a
total of 644 residentialproperties, 11 mobile
homes, three apartment buildings,and three
farms in the Borough. The residentialproperties
have a total assessed value of $37.5 million.
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The average assessedvalue is about $58,000
but this includes a wide range of housing in
terms of location, lot and building size, and
quality.

According to unofficialsources in Haines, the
demand for rental housing in particularis not
matched by the supply. Newcomers to Haines
report haw”ngdifficultyfinding suitable housing.
In the May 31, 1990 edition of the ChiikatValley
News (the Haines newspaper), a$100 reward
was offered to anyone finding a two or three
bedroom house or apartment for rent.

The market for home buyers is apparently not -
as tght as the rental market. Seven to ten
single family homes have been advertised
recently in the local newspaper and by real
estate agencies. Pricesvary widely depending
on size, location, and qualii of construction..

The Haines area includes extensivepriiate land
holdings. According to the Assessor’soffice,
there are 1,021 vacant parcels in the Borough.
Unlike many other SoutheastAlaska
communities,Haines has a large inventoryof
vacant privately held land within a short
distance of the downtown area. Much of this
land is available for purchase and/or residential
development. The Juneau Multiple Listing
Service,which lists some Haines area
properties, lists 15 lots ranging in size from
small buildinglots to a 135-acre parcel. Many
other unadve~ised subckision parcels are for
sale with prices ranging from $10,000 to
$30,000. Waterfront lots have recently sold for
higher prices.

Comparativelylow-cost housing constructionis
available in Haines. While residential
constructioncosts in Juneau are over $80 per
square foot, constructioncosts in Haines are
about $65 per square foot depending on the
quality of the building.

Fiscal Condition

The C~ of Haines assessesa 4 percent sales
tax and the Haines Borough assessesan
additional 1 percent sales tax. In FY 1989 (year
ended June 30, 1989), the C~ collected about
$785,000 and the Borough about $213,000.
Twenty-fiie percent of the C~’s sales tax
revenuesare dedicated to tourism promotion,

37.5 percent is dedicated to cap”ti
improvementprojects, and the remaining 37.5
percent to the general fund (CW of Haines,
1990).

The C~ of Haines levies an 8.5 mil property tax
on an assessed property value of $43.6 million.
The Borough assessesa 4 mil property tax on a
total propertyvalue of $89.6 million. The
Borough propertytax revenue is dedicated to
public school finance.

The Cm of Haines revenues and expenditures
for FY 1989 are presented in Table 3-29, city of
Haines Revenues and E@enditures, W 7989.

The C~ of Haines manages enterprise funds for
water, sewer, and small boat harbor operations.
Enterprisefund revenuestotaled $360,880 while
operating expenses totaled $489,829 including
depreciation of assets.

The C~ of Haines has bonded indebtedness in
the form of General Obligation bonds totaling
$480,000 payable through the year 2009 and
UD bonds totaling $200,000 payable through
the year 2010. The C~ also has annual
payments of $28,085 through 1992 for purchase
of heavy equipment.

The Haines Borough generated approximately
$4.1 millionin revenuesduring FY 1989 and had
expendituresof approximately$4.0 millionin
expenditures. Eighty percent of Borough
spending was on public school operations with
the balance spent on general administration,
culturalfacilities,debt service, and capital
projects. The Borough has total bonded
indebtedness of about $282,000 (from high
school construction)which will be retired over
the next 3 years (CW of Haines, 1990).

Recreation

Athletic facilitiesin Haines include the swimming
pool, two gymnasiums,a tennis court, a running
track, and a baseball field. The Chilkat Center
for the Arts houses a theater and KHNS, the
local public radio station. Haines also has a
museum. Tlingit Park, three state
campgrounds, the fahgrounds, and Lookout
Park provide outdoor recreationalopportunities.
There are numerous hikingtrails of varying
degrees of difficultyin the area. Boaters are
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Table 3-29. Cdv of Haines Revenues and Expenditures. W 1989,—. -,– — ,.–. –.– –,. ___

Sources of Revenue Items of Expenditure

State Municipal Assistance, Revenue $253,178 General Government Operations
Sharing, Other Administration

Capital Projects
$284,013

Building Maintenance 19,402
Federal 39,705 MunicipalDock 47,449
State 215,200 CivicSupport 4,918
LocalSalesTsx 294,308 CapitalProjects 51,327
SpecialRevenue Elections 1,450
SalesTax- Tourism 196,463 PublicSafety
OtherLocal 1,075 Police 334,885
State 72,041 Fire 115,760

Local Taxes to General Fund Ambulance 15,364
Property tax 396,764 Public Works - Water & Sewer Operation
Sales Tsx

238,196
294,306 Economic Development and Assistance

Special Assessments 31,728 Tourism 152,795
Charges for City Services Coastal Zone Management 11,746
Fire 34,903 Economic Development 15,788
Harbor Fees 102,925 Day Care Assistance 31,490
Fines and Fees 5,682 Litter and Recycling 1,075

Interest, Rent and Other 118,517 Debt Service 141,362
Purchase of Fixed Assets 155,016
Capital Projects 284,912

Total Revenues $2,056,797 Total Expenditures $1,906,968

mrce: The McDowell Fxoun llWWrd\

sewed by the Small Boat Harbor and Letnikof the downtown area. Presently,ferry schedules
Cove Boat Harbor and launching ramp.

Transportation

Haines is one of the most accessible
communitiesin Alaska, with scheduled air and
ferry setvice as well as a road link to the Alaska
Highway System.

Before the Kiondike highwaywas opened for
year-round use, the Shakwak Highway (known
as the Haines highway) was the only road link
between Southeast Alaska and the Alaska-
Canada highway system. The issue of road -~
constructionbetween Juneau and Haines is
again receivingpoliticalattention. The Alaska
Department of Transportationand Public
Facilitiesis currentlypreparingan Environmental
Impact Statement for a variety of Juneau access
alternativesincludinga highway to Haines.

The Alaska Marine Highway System provides
passenger and vehicle setvice to Haines
approximatelyfive times per week. The ferry
uses the Lutak Dock, which it shareswith the
City of Haines. Haines also has a second
marine facil”~, the Port CMkoot dock located in

and capacity to Haines are more than adequate
to meet the off-seasondemand. However,
during the summer,vehicle space is frequently
booked long in advance. Details on passenger
and vehicle volumes are provided in The
McDowell Group (1990d).

General cargo is delivered weekly to Haines by
an Alaska Marine Lines barge. The barge uses
the Lutak Dock. A fuel barge stops at Haines
on a monthly basis.

Haines air traffic is served by a 4,200 foot State-
owned asphalt runway. No air traff~ccontrol is
provided at the airpott, which serves primarily
small single and twin engine aircraft. The
airport is managed by the Alaska Department of
Transportation,which is currently planninga
major expansionand airport upgrade.

In 1989 there were approximately 17,200 aircraft
operations (take-offsand landings) at the
Haines Airport. An estimated 20,000
passengersboarded regularlyscheduled or
charter flights in Haines last year. Wings of
Alaska, Haines Airways,Skagway Air, and LAB
provide scheduled air serviceto Haines. There
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area number of fixed-wing and rotary aircraft
chatier operators based in other communities
that serve Haines as well.

CITY OF SKAGWAY

The combination of a deepwater port and good
access to the Yukon Territoryaccounts for
Skagway%long historyas a trans-shipment
center. Gold seekers streamed through
Skagway on foot or by railroadat the beginning
of the century. After the gold rush, the railroad
became the chief employer in the small town. It
hauled ore from Yukon minesto tidewater. The
railroad dominated the local economy until its
closure in 1982, which resultedfrom the shut-
down of the Cyprus Anvil Iead/zinc mine in
Fare, Canada.

By the time the railroad closed, the town was
well on its way to diversifyingits economy. In
1976, the KIondke Gold Rush National
Historical Park was authorized and funded by
the U.S. Congress. As a result money was
appropriated to restorethe historicdowntown
area. Tourism was g“~enanother boost when
the KlondikeHighway opened in 1978.
Skagway is a frequent stop for cruise ships.
Tourism has become the largest employer in
Skagway. In 1968 the Whitepass and Yukon
Railroadwas reopened as a tourist attraction.

Trans-shipmentremainsan important element
Skagway’s economy. The Klondike Highway

in

was-opened for year-round use in 1986. A new
company, Curragh Resources, has taken over
the Faro mine, and now Iead/zinc concentrate
(an estimated 500,000 tons in 1987) is trucked
in to an ore terminal facility in Skagway. There
is a fuel pipeline connecting Skagway with
Whitehorse,and the White Pass terminal in
Skagway includesa bulk storage tank farm.

Skagway became the first incorporated city in
Alaska in 1900. Today it is a first class city, with
a C~ Manager. There is no Borough
government in the area. The City of Skagvvay
governs approximately443 square miles of land,
includingthe town of Dyea, a once-booming
gold rush town that now has only a handful of
residents.

Population/Demography

At the time it was incorporated in 1900,
Skagway had approximately 3,000 residents.
By 1909, as the gold rush waned, the
populationwas down to 872 and still shrinking.
Population has declined somewhat since the
1980 census due both to the closure of the
railroad in 1982 and the statewide recession of
1986 and 1987. (See Table 3-30, Skagway
Population).

Table 3-30, Skagway Population

II Year I Population 11

1 1980 814
1986 736
1988 704 1

II 1990 I 692 II
Source: Alaska Department of labor, U.S.

Department of Commerce, Bureau of
the Census

Although Skagway got its name from the Tlingit
Indians,who called it “Skagua”,the town does
not have a large Native population. The 1980
census showed 6 percent of the population as
Native; in 1970 the percentage was 7 percent.
Skagway does not have an Alaska Native
Claims SettlementAct village corporation.

Employment

Employmentand payroll data for Skagway are
not regularlypublished by government
agencies. Because it is a small community, it is
lumped together with Yakutat and Angoon in
one census area. A limited amount of
Skagway-specificdata is available, at the
statisticalsub-area level, from the Alaska
Department of bbor. This data, however, must
be viewed cautiously because it includes only
those employees covered under the State
unemployment insurance system. Data from at
least one employer, the Whtie Pass and Yukon
Route Company, is not included. Data for four
out of 10 industrialcategories is not available
because of confidentialityrestrictions.(See
Table 3-31, Skagway Non-Agricultural
Employment).

The Skagway Comprehensive Plan describes
resultsof employment surveys conducted in
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zble 3-31, Skagway Non-Agricultural Emp~ yment
-

1989Industrv 1980 1981 1982 1983 1984 198s 1986
~

-~

o
78

-1
-1
-1

-1

35
32
41

Private Sector
Mining
Construction
Manufacturing
Transportation, Communications &
UWities

wholesale Trade
Retail Trade

-!
-1

67

0
55
10

-1

-~
o

70

0
66
11

-1

-,:
0

75

0
64
12

-1

-:
0

79

0
70
-1

-1

5’
0

76

0
75
-1

56

35
33
43

-:
-1

70

-1

99
-1

66

Finance, Insurance, & Real Estate
Services

Agriculture, Forestry, Fisheries &
Mkcellaneous

Government Sector
Federal
State
Local

11
22
57

11
23
47

9
25
51

8
27
48

31
32
45

35
35
40

397
-

Total Employment

wrce: Data from unpublished Alaska Del

-1295

tment c

314
-
,mput(

333 330

W shown to avoid disclosure of data for individual firms.

1980 and 1987 for the community. These
sutveys found that total employment has
increasedfrom 347 in 1980 to 627 in 1987, with
dramatic growth in retail trade and setvice
sector employment. This effort measuredthe
total number of jobs, rather than full-time
equivalent employment, so the resultsare not
comparable with Department of Labor data.
The actual number of transportationjobs
changed very little, dropping from 152 in 1980
to 145 in 1987. However, the relative
importance of these jobs in the economy
decreased considerably,from 44 percent to 23
percent of total employment. Data for 1980 on
employment status was not included in the
ComprehensivePlan. Data on employment
statusfor 1987 revealed that only 36 percent of

Tab/e 3-32, Average Annua/ Unemployment Rate
in the-Skagway-Yakutat-Angoon
Census Area

1
Year I Unemployment

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

12.5%
14.O~o
13.4CX0

20.2%

15.2%

13.8%

16.8%

17.3%

15.8%

12.8%those employed held year-round jobs,-and only
27 percent held full-timeyear-roundjobs. The
rest of the employment was seasonal.

Unemployment figuresfor Skagway are lumped
together with those of Yakutat and Angoon.
Both Yakutat and Angoon have historicallyhad
high rates of unemployment. Therefore,
skewing the census area average which may
not be representativeof Skagway. (See Tab/e
3-32, Average Annual Unemployment Rate in the
Skagway-Yakutat-Angoon Census Area). The
actual unemployment rate in the CW of
Skagway is probably lower than the district
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ource: Alaska Department of Labor, Alaska
Economic Trends, various issuesand
news releases

average. The seasonal nature of Skagway’s
economy, however, is well ~ortrayed in Table 3
33, Average Monthly Unem~loym&t Rate in the
Skagway-Yakutat-Angoon Census Area.
Unemployment in Skagway is highest during the
winter months and lowest during the summer
monthswhen the tourism industry is at its
height.
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Table 3-33, Average Monthly UnemploymentRate
in the Skagway-Yakutat-Ar?goon
Census Area

Month

April 1989
May
June
July
August
September
October
November
December
January 1990
February
March

Unemployment

15.6%
14.8%
10.8%

8.1%

8.1%
7.3%

11.7%
12.5%
13.7%
20.5%
22.0%
17.3%

~urce: Alaska Department of kbor, Alaska
Economic Trends, various issues and

Income

Annual payroll in Skagvvay totaled over$11
million in 1988 with over 60 percent of the total
earned during the second and third quarters.
(See Table 3-34, Total Non-AgriculturalPayroll
in Skagway by Industry). Government
generates about 40 percent of all payroll in
Skagway. The transportkdion,communications
and utilitiescategory accounts for most of the
private sector earnings ($1.5 millionannually).
This cstegoty includes port operations and
visitor-relatedtransport services. Other visitor
affected sectors include RetailTrade ($1.3
millionin payroll) and Services ($1.1 million).

Commun”~ and Public SeM”ces

Community and public services in the CN of
Skagway include the following.

news releases
. Education

Unemployment in the Skagway/Yakutat/Angoon
census area was very high throughout most of
the 1980s. However, the employment picture
brightened considerably in 1989 when the
unemployment rate dropped to 12.8 percent,
the lowest level since 1980.

. Law Enforcement

. Fire Protection and Ambulance

. Health Services

. Water Supply, Wastewater Treatment, and
Solid Waste Disposal

. Electric Utilities

Education. The Skagway School District
provides public education to the commun.~’s

Table 3-34, Total Non-Acrricultural Pavroll in Skaowav bv Industrv ($x1OOO). -.. . . . ,

1987 1988 1989

Construction 1 1 1-.

Manufacturing 1 i 1

Transportation, Communication & $1,439 $1,581 $ 1,;97
Utilities

Retail Trade 1 1-. 1,289

Finance, Insurance & Real Estate 1 1 1-- .-

Services 892 978 1,097
Agriculture, Fishing and -1 1 1.-

Miscellaneous
Federal Government 1,116 1,068 972
State Government 976 1,116 1,227
Local Government 1,144 1,176 1,040

Total (excluding non-insured) 1 i-. $11,383
-. —

ource: Data trom unpublished Alaska Department of Labor computer file.S
‘Not shown to avoid disclosure of data for individual firms.

3-104



Kensington Gold Project FiNAL ENVIRONMENTALIMPACT STATEMENT Chapter 3

144 school age children. School District
management is provided by a.fiie-member,
elected School Board. The School District
operates on a budget of $1 millionwith the
State of Alaska providingover 90 percent of
School Districtfunding.

Skagway has one school, built in 1985, which
servicesstudents kindergartenthrough grade
12. In the 1989-90 school year, there were 144
students enrolled, 75 at the elementary level and
69 in junior high and high school. Total design
capacity for the building is 199 students. The
school has five elementaryteachers, eight junior
and senior high school teachers, an
administrator,and six classifiedstaff. The
student/teacher ratio is 11 to 1.

The Skagway School Districtalso provides
community education opportunitiesfor all ages.
A part-time director and a member advisory
board managed community education activities
for over 1,500 participants. The program relies
heavily on the effons of volunteer assistants.

Law Enforcement. The Skagway Police
Department provides public safety for a 443
square-milearea with a force of four full-time
officers. The FY 1990 Police Depatiment
budget was $208,000. According to the
Skagway ComprehensivePlan (City of Skagway,
1988), the Police Department is operating with
insti}cient administrativespace and holding
facilities.

There is no state police presence in Skagway.
State law is enforced by the Skagway Police
Department and a State DistrictCourt
magistratefor the FirstJudicial Districthandles
arraignmentsand preliminaryhearings.
Skagway does not have the facilitiesto hold~~~~~-~
state felons. Convicted felons must either be
transferredto Juneau or released on their own
recognizance.

Federal law enforcementagencies active in the
Skagway area includes U.S. Customs and
Immigrationwhich enforce international
transport of materialsand passengersthrough
Skagway. The National Park Service enforces
federal regulationswithinthe Klondike Gold
Rush National HistoricalPark.

Fire Protection and Ambulance. Fire
suppressionand emergency medicai response
is provided by the Skagway Volunteer Fke
Department. The Department has one paid
employee, 17 volunteer firefighters,and nine
volunteer Emergency Medical Technicians. The
Department also provides rescue services, fire
and medical training, fire prevention education,
building plan review, buildingfire inspections,
and disaster response planning. An average of
about 20 fire suppressioncalls are received
each year. Emergency medical calls average
about 40 a year.

There is one fire station, equipped with seven
pumper/tanker trucks. The Department also
has one ambulance, and two utilitytrucks. The
Fire Department budget for FY 1990 was
$79,000.

While the Department is capable of meeting the
residentialdemands for fire suppression
services,it is not suMcientlyequipped to met
commercialand industrialdemands according
to the SkagvvayComprehensive Plan (CW of
Skagway, 1988).

Heafth Services. Health servicesin Skagway
consist of a two-bed medical clinic staffed by
two physiciansassistants(one is there during
the summer season only). A private physician
from Haines offers scheduled, weekly visits.
The Clinic provides basic medical care, 24-hour
emergency service, and limited pharmaceutical
setvices. Patients requiringservices not
availableat the Clinic are transferredto facilities
in Juneau or Wh~ehorse. Other services
provided by the Clinic include famiiy practice,
mental health counseling,and regularvisits by
the Public Health Nurse, an optometrist,and a
dentist.

Health setvices funding is provided by the City
of Skagway and by the Alaska State Department
of Health and Social Services. The City of
Skagway budgeted $42,000 for health care
servicesin FY 1990.

Water Supply, Wastewater Treatment, and
Solid Waste Disposal. The City of Skagway
operates the water, sewer, and waste disposal
services. Water comes from an aquifer below
the Skagway Riverwhich is tapped by three
wells. The average daily demand for water in
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Skagway is about 200,000 gallons.
Summertimedemand increasesto about
600,000 gallons per day. Currently,the water
utilityis financed through an enterprisefund,
which means the users pay the cost of supply
and distributionof water. At this time, user fees
do not, however, cover the cost of major capital
replacement. About 90 percent of Skagway’s
residentsare on the water system.

Sewage treatment is minimal;waste is
screened, then discharged into the Taiya Inlet.
Past effortsto develop secondarytreatment
facilitieshave been unsuccessfulbecause of
high costs and operational d~culties. Sewer
systemflow averages from about 250,000
gallons per day in the winter to about 350,00
gallons per day in the summer.

Solid waste is disposed in a city-owned landfill
recently permitted under ADEC regulations.

Electric Utilities. Electricityis supplied by the
Alaska Power and Telephone Company. Diesel
and hydro power generate the electricity.
Generator capacity is 4,480 kw. Peak demand
in 1988 was 1,540 kw.

Housing

The U.S. Bureau of the Census counted 404
housing units in Skagway in 1990.

Fiscal Conditions

The C~ of Skagway is a first class city with a
City Manager. The C~ provideseducation and
public safety services,water, sewer, solid waste
disposal and a variety of other servicesto local
residentsand visitors. The C~ collects both a
sales tax and a propertytax.

In FY 1990, the C~ of Skagway’s general fund
budget amounted to just over $1 million. (See
Table 3-35, Ch’yof Skagway General Fund
Revenues and Expenses). Besidesthe general
fund, there are garbage, water, port enterprise,
special sales tax, debt service,tourism,
equipment replacement, and land sale funds.

Recreation

Commun.@recreationticilities provided by the
C~ include a ball field, several parks with picnic
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areas, outdoor tennis and basketball courts,
playgroundfacilities,traflsto nearby lakes and
other destinationpoints, and a small boat
harbor. School facilitiesalso are available to
the commun.hywhen not being used by
students. School facilitiesare particularly
important in the winter since the school has the
only gymnasiumin the community. Cross -
country skiing, snowshoeing,and other winter
activitiesare available in nearby mountains
(Lawson, 1990).

Table 3-35, C@ of Wagway Genera/ Fund
Revenues-and &penses (Fjscal
Year 1990) ($X1,000)

General Fund Revenues

Taxes
State and Federal Sources
Rentalsand Leases
Fines
Licensesand Permits
Admissions
Interest and Penalties
Charges for Services
InterfundTransfers
Total

General Fund Expenses

Cm t-fall
C~ Manager
City Clerk
Council
Administration
Fire Department
Police Department
Parks and Recreation
Fish Hatchery
Health Center
Public Works
Museum
Library
Total

wrce: The McDowell Group (1990d]

$356
183
61

7
8

68
104

19
276

$1,082

$12
63
99
49

303
79

208
18
13
42

107
42

$1,0:

Transportation

The KlondikeHighway, which links Skagway to
the Alaska Highway system, was opened to
year-round traffic in 1986. It provides road
access for trucks carrying approximately
500,000 tons of lead/zinc concentrate annually
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from Fare, Yukon Territory. The road sati#les a
transportationneed that was formerly met by
the railroad. The highway also has made
Skagway more accessible to travelers.
According to the Alaska VisitorStatistics
Program, more than 50,000 people arrived in
Skagway via this highway in the summer of
1989, about 8 percent in motorcoaches (buses)
and the rest in personalvehicles (The McDowell
Group, 1990d).

Skagway Is the northernterminus of the Alaska
Marine Highway System. The ferry provides
se~ice year-round, with daily stops in the
summer and fiie stops weekiy in the winter.
Passenger and vehicle traffic on the ferry has
increased considerably since the Kiondike
Highway was opened for year-round use.

Alaska Marine Lines providesweekly scheduled
barge serviceto Skagway from Seattle, the
C~’s principal supply center. White Pass ships
goods and fuel from Vancouver on a hi-weekly
basis. Lead/zinc ore, brought in from the
Yukon Territory, is shipped out of Skagway on
ore shipsthat arrive every other week.

Between 220 to 240 cruise ships visit Skagway
from May through September bringing 120,000
to 200,000 visitors.

Skagway has a commun.kyairport, with a 3,750
foot paved runway and a terminal, owned and
operated by the State of Alaska. Three airlines,
Skagway Air, Wings of Alaska, and !AB provide
19 scheduled daily flights in the summer, and
eight in the winter. Charter sewice is provided
by a variety of carriers.

BACKGROUND

Subsistencerefersto the customary and
traditional uses of fish and game and other
renewable natural resourcesby ruralAlaska
residents.

Section 803 of the Alaska National Interest
Lands Conservation Act (ANILCA) defines
subsistenceuses as:

“The custonwuyand trsdtiional uses by rural
Alaska residentsof wild, renewable resources
for direct personal or family consumption as
food, shelter, fuel, clothing, tools, or
transportation;for the making and selling of
handicraftatticles out of the nonratable
byproducts of fish and wildlife resources
taken for personal or family consumption; for
barter, or sharingfor personal or family
consumptio~ and for customary trade.”

The ha~est and use of subsistence resources
are impottant to ruralAlaska residentsfor a
number of reasons including 1) locally available
renewable natural resourcesare less expensive
than, and often nutritionallysuperior to, store
purchased products 2) subsistence resources
can be a supplementto or a patiial replacement
for income derived through seasonal
employment;and 3) harvest, use and
redistributionof subsistenceresources is
considered an integral part of the cultures and
social value systemsof many rural and
indigenousAlaskans. Thus, subsistence
resource harvest is viewed in terms of food
value, a component of evolved modern
economic strategy, and as a critical focus of
integral culturaland social value systems.

Section 810 of ANILCA requiresa federal
agency, havingjurisdictionover lands in Alaska,
to evaluate the potential effects of proposed
land-use activitieson subsistenceuses and
needs. Section 810 of ANILCA states:

In determiningwhether to withdraw, lease, or
othetwise permit the use, occupancy, or
dispositionof public lands under any
provisionsof law authorizing such actions,
the head of the agency having primary
dispositionover such lands or his designee
shall evaluatethe effect of such use,
occupancy, or dispositionon subsistence
uses and needs, the availabilityof other
lands for purpose sought to be achieved,
and other alternativeswhich would reduce or
eliminatethe use, occupancy or disposition
of public lands needed for subsistence
purposes. No such withdrawal, reservation,
lease, permit, or other use, occupancy or
dispositionof such lands which may
significantlyrestrictsubsistenceuses shall be
effected until the head of the agency:
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(1) gives notice to the appropriate State
agency and appropriate local committees
and regionalcouncils established pursuantto
ANILCA Section 805

(2) gives notice of, and holds, a hearing in
the vicinityof the area involved;and

(3) determinesthat (A) such a significant
restrictionof subsistenceuses is necessary,
consistentwith sound management
principlesfor the utiliition of the public
lands (B) the proposed activitywill involve
the minimalamount of public lands
necessaty to accomplish the purposes of
such use, occupancy, or other deposition;
and (C) reasonable steps will be taken to
minim-ueadverse impacts upon subsistence
uses and resources resultingfrom such
action.

(Public law 96-4S7, Dec.2. 1960)

The KensingtonGold Project is located within
the Cm and Borough of Juneau. Residentsof
the CW and Borough of Juneau are classified
as non-ruraland do not qual”~ as subsistence
users under ANILCA. Fishing and hunting by
C~ and Borough of Juneau residentsare
considered sport and personal use activities
regulated by the ADF&G.

RESOURCES AND COMPETITION

The marine environmentof southeastAlaska
contains marine mammals, halibut, herring,
euiachon and all five notlhwestern species of
salmon as well as shellfishand other intertidal
species such as crab. These are all considered
prime species sought for subsistence.

Terrestrialanimals harvested include two
species of bear, Sitka black-tailed deer, moose,
mountain goat and furbearers. Deer account
for a significantamount (approximately21
percent) of the edible pounds of subsistence
resourcesharvested by southeast Alaska
communities(ADF&G, 1991). Sitka black-tailed
deer are not common within the Kensington
project area.

Three types of birds are recognized as
importantto subsistence:gulls, kmiwakesand
terns (USFWS 1966). These bird types; whose

eggs are collected by Native Americans,do not
nest in the Kensingtonproject area.

Competitionfor subsistenceresources, primarily
deer, is a result of various factors such as fish
and game regulations,mobility,the natural
distributionof game across Tongass National
Forest lands, decreases in resource
populationsas a result of habtat reductions,
decreases in resource populationsas a resultof
overha~est, and access provided to all rural
communitiesin the form of roads, Alaska Marine
Highway System and commercial air carriers.
These factors and the fact that the majority of
the population (Juneau and Ketchikan residents)
residingin non-ruraldesignated communities,
result in competitionfor the more abundant
wildlifeand fisheriesresourcesaround rural
areas (USDA Forest Service, 1991b.)

Deer harvest by Juneau residentswas included
in the Tongass hnd Management Plan (TLMP)
analysis (USDA Forest Service, 1991b).
Informationsources were ADF&G 1969 Deer
Hunter Survey Statisticsand the Forest Service
FORPIAN Analysis (June, 1991). The data
showsthat Juneau residentssuccessfidly
hatvested deer on 59 WddlifeAnalysisAreas
(WAAs). The number of documented deer
harvestedby CBJ residentsper WAA ranged
from 5 to 296. In 1969, subsistencehunters
could hawest 6 deer each in all WAASin Game
Region 4 (Admiralty,Baranof and Chichagof
Islands). Non-subsistencehunters could
harvest3 deer each on northeast Chichagof
Island and 6 deer each in the remainder of
Game Region 4 (ADF&G, 1991).

The cooperative Deer model, jointly developed
by the Forest Sewice and ADF&G,
recommended 10 percent of habitat capability
as a harvest limit. This recommendation is
somewhat controversial. It has been suggested
that a 20 percent hatvest would accomplishthe
same deer herd management goals. Review
and analysisof the 1969 deer harvest data
indicatesthat there is overharveston 36 of the
59 (61 percent) WAASused by CBJ/non-
subsistencehunters, based on the currently
recommended 10 percent harvest limit (ACZ,
1991a). If the analysis reflectsa 20 percent
harvest limit, then 21 of the 59 (35 percent)
WAASused by CBJ/non-subsistence hunters
experienced overharvesting. Further review of
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the data shws that significantun-used harvest
capac”~ exists in other WAAS.

AREA SUBSISTENCE USE

While it can generally be said that much of the
entire Alaskan Notthwest Coast has at one time
been used by Alaska natives (as evidenced by
archaeological sites) more spec-ticarea use is
more dfilcult to assess. Bemers Bay and its
associated riversand streamswere the
traditionalterritoq of the Auk’ Tlingit at the time
of contact. Their northern boundary falls
somewhere between the mouth of Bemers Bay
and the vicinityof Kataguni Island about thirty
milesto the north (Goldschmidtand Haas,
1946; Olson, 196Z Niblack, 1970; de bguna,
1972; Krause, 1976 Sackett, 1979; Arndt,
Sackett, and Ketz, 1987).

The BernersBay are% while used for limited
resources in the past, does not appear to have
been used as a subsistencearea for many
years. Past use of Berners Bay by the Auk’
Tlingit centered around the harvestingof
berries,and to a lesser degree, hunting and
fishing. The Bay was also remembered as
connoting a border between the Chilkat and
Auk’ Tlingit. At least two permanent villages
have been remembered at BernersBay
(Goldschmidtand Haas, 1946), although
archaeological records and recollections,some
in need of physical evidence, might suggest
more (Hall, 1988).

For larger game, namely moose, mountain goat,
and black bear, there are no recalled customary
uses of BernersBay. The bay does receive
limitedtrapping attention for furbearers.
However, harvestfigures are low, and it is not
clear if these animals are taken under
subsistencepremises (Hall, 1991a).

Thus, it appears that the area of the proposed
KensingtonProject is not located in a region of
prime subsistenceterritory, past or present.
The area is a component of traditional borders,
and only BernersBay has been of lesser
importanceto regional subsistence practices.
Lmle or no recent subsistenceactivitieshave
been practiced in the Berners Bay region, or by
extension, the stretch of shore immediatelyto
the northwest (Hall, 1991a).

The project and adjacent area is classifiedas a
LUD II (Land Use Designation) by the Forest
Service in the Tongass land Management Plan
as amended during the winter of 1985-86. The
focus of this designation is to retain the wildland
character of an area (See Insert on LUD II
Designation).

LAND USE DESIGNATION II

PURPOSE. Ames allocated to L(JD II are to be managed in
a roacileas state to retain their wifdland character, but this
would permit wildlife and fish habitat improvement end
primitive recreational faci7itydevelopment.

MANAGEMENT lMPUCATtONS. Commercial timber
harveatirrg is not permitted. Timber can be setiged onfy to
preventsignificantdamage to other resources. Examplesare
removal of windfall in an important fish stream or control of en
epidemic insect infestation.

Personal use of wood is allowed for cabin logs, fkewood,
float logs, troiiingpo/es, and other similar uses.

Waterend power developments are perrniltd if they can be
designed to retainthe overeflprimitivecharacteristicsof the
allocated area.

Roads will not be built except to serve authorized activities
such as mining, power end water developer@ aquiculture
developments,transportationneeds determined by the state
of Afaska, end vital forest trenspomtion system linkages.

Mineral development ia subject to axLstihg laws and
regulations.

Use of snowmachine~ motorboats end airplanes on
fresfrwateris permitted; however, restrictions maybe imposed
on a case-by-case basis if such use becomes exceaaiva.

Permanent improvements such as fiahweya, fish hatcheries,
or aquacukure sites may be built. Appropriate landscape
management techniques will be applied in the design end
construction of such improvements to minimize impacts on
recreation resources.

Major concentratedrecreational facilities W genardfy be
excluded.

Mineraldevelopment is allowed on LUD II areas
subject to existinglaws and regulations.
Historically,the project area has been subject to
both mining and millingactivities.
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People can detect and respond to a wide range
of sound intensities and frequencies. A
logarithmic “decib# scale is used to quant”~
sound intensities. Our ability to hear sound
depends greatly on the frequency of the sound.
To measure sound on a scale that approximates
the way people hear, more weight must be
given to those frequencies that people hear
best. The EPA recommendsthe use of an “W-
eighted scale for noise measurementwhen
analyzing community noise impact levels.
Figure 33Z T~ical Range of Common Sounds,
shows the range of noise levelsexpressedas
“A-weighteddecibels=(dBA) that are produced
by various sources. A quiet whisper produces
about 30 dBA of sound, while a chain saw can
produce over 110 dBA of sound.

BACKGROUND NOISE LEVELS

Existingbackground noise levels at the site are
probably affected by the following sources
natural background sounds from wind, rain, and
flowing streams overflightsby commuter
aircrafttraveling between Juneau, Sitka, and
Haineq marinetraffic along Lynn Canal; and the
current explorationoperations at the Kensington
site.

Background noise measurementstaken by the
Forest Setvice at the proposed Quartz Hill mine
site near Ketchikan,which is geographically
similarto the Kensingtonsite, ranged from
about 32 dBA at an inland lake to 42 dBA along
the shoreline (USDA Forest Semite, 19SS).
The Forest Service recommendsthe following
assumed background values for use in
predictive noise modeling (USDA Forest
Service, 1980).

Chain Saw (1)
Snowmobile (including wind effects) (1)

Diesel Locomotive at 50 Ft (2)

Heavy Truckat 50 Ft (2)

Motorcycle (1)

Helicopter at 50 Ft Elevation (2)

Subway (including screech noise) (1)
Pleasure Motorboat (1)

Train Passenger (1)

Food Disposer (3)

Automobile at 50 Ft (2)
Automobile Passenger (1)

Home Shop Tools (3)

Food Blender (3)

Vacuum Cleaner (3)
Air Conditioner (window units) (3)
Clothes Dryer (3)

I

Washing Machine (3) _ _

Refrigerator (3)

40 50 60 70 80 So 100 110 120
Maximum A-Weighted Sound Level in dB

Figure 3-37, Typical Range of Common Sounds

By the logarithmicdecibel scale, a doubling of
the sound intensity corresponds to an increase

of 3 dBA. A noise level increase of less than 1
dBA is barely detectable.

● Coniferous forest and no wind, 30 dBA
● Coniferous forest and moderate winds, 45

dBA
● Shoreline,calm sea and surf, 45 dBA
● Loud waterfall, 60 dBA
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PERMISSIBLE NOISE LEVELS

Regulatory Noise Limits

The State of Alaska has no regulationslimiting
environmentalnoise impacts. Worker exposure
noise limitsfor sources originatingfrom the
mining and ore processingoperations are
regulated by the Mine Safety and Health
Administration(MSHA). The allowable MSHA
noise limitsare as follows.

● 8-hr exposure, 90 dBA
● 2-hrexposure,100dBA
● 1s-minuteexposure,115dBA

Guideline Limits for Recreational Areas

The Forest Service recommendsthat
recreationalarea noise impacts caused by new
facilitiesshould be limited based on the
recreationalclassificationof the affected area
(USDA Forest Service, 1960). Noise impact
guidelines have been developed by the Forest
Seivice. (See Table 3-36, Recommended
Maximum Noise Impacts in Recreational Areas).
It is not intended that these values be
interpreted as strict numericallimits. Instead,
the potential noise impacts in recreationalareas
are intended to be assessed on a case by case
basis, accounting for factors such as the noise
duration and the time of day when the noise will
occur.

Table 3-36, Recommended Maximum Noise
lm~acts in Recreational Areas

Recommended
RecreationalSite Allowable Noise
Classification lm~act in dBA’

Primitiie Area 11

Semi-Primitiie Areas

~

[1Semi-Modern Areas

Roadside Camp- 20
grounds 40
Highly Developed
Camt.mrounds

I .- 1

~Recommendedimpact noise levels are for
Forest Sewice de~gnated important
receptor points within a given area.
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This chapter of the FEIS providesthe analytical
basisfor comparison of project alternatives
(Chapter 2) with the existing environmental
resources (Chapter 3). It discussesthe
anticipated environmentaleffects associated
with implementationof the action alternativesin
comparisonto the No Action Alternative. This
comparison of effects will be used to choose a
preferredalternative. Although the comparison
in this chapter is based on complete
alternatives,the selected alternativemay be a
combination of options from each of the
alternatives.

The project descriptionscontained in Chapter 2
include mitigation measureswhich were
developed to limit the occurrence or severityof
environmentalimpacts. The environmental
analyses presented in this chapter assumes that
these measureswould be implementedand that
other features of the project would be
completed as described.

For ease of presentationand comparison,the
impact analysisdiscussionsare grouped by the
same technical disciplinesdiscussed in Chapter
3. Although the anticipated environmental
effects of alternativeswere analyzed for each
resource discipline, impact analyses emphasize
those disciplinesthat relate specificallyto the
key issuesand concerns identifiedin Chapter 1.
Each action alternativewould have some effect
on existing land and resource conditions
described in Chapter 3.

Under the No Action Alternative,the Forest
Service would not grant the required permits,
and approval for the operation would be denied.
In this situation, existing explorationactivities
could continue, and the existingdisturbance of
about 15 acres would remain until exploration
act”witiesare terminated. However, it is unlikely
that additional explorationwould occur at the
project site, since there would be no economic
incentivefor the Applicant to continue
exploration, baseline and operational
monitoring,or any other mining-related
actMties. It is expected that the Kensington
Venture would cease all activitiesexcept

caretaking at the site. After the mandato~
prescribedtime frame, the KensingtonVenture
would implement reclamation/closure activities
according to the Plan of Operations approved
for exploration.

Impact descriptionsunder each resource area
are divided into the following categories;

. Effects of the No Action Alternative
● Effects Common to all Action Alternatives
. Effects of Each Action Alternative
. Cumulative Effects

Cumulativeeffects are the effects which result
“fromthe incremental impact of the action when
added to other past, present, and reasonably
foreseeable future actions...” (40 CFR 1508.7).
This EIS considered a wide range of proposed
mining projects in Alaska and nearby British
Columbia (See DEIS Appendix B). Other non-
mining related projects, such as proposalsto
constructa surface road out of Juneau, were
also considered. It was determined that only
the proposed AJ project met the definitionof
being reasonablyforeseeable. However, for
some resource areas Jualin project impacts
were also considered.

This section discussesthe expected impacts of
the six project alternativeson air quality,
climate, and visibility. Air pollutant sources and
activitiesassociated with each alternativeare
explained, and the expected emissionrate of air
pollutantsis quantified. The environmental
impacts caused by each alternativeare
compared.

EFFECTS OF THE NO ACTION ALTERNATIVE

Under this alternativeno air pollutantsfrom
miningand/or millingwould be emitted. If the
permit application were denied, pollutant
emissionsassociated with explorationactivities
could continue. Emissionsfrom these activities
would be negligible (TRC, 1991). (See Air
Qua/iZy,Chapter 3).

4-1
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EFFECTS COMMON TO ALL ACTION
ALTERNATIVES

Potentialair quality impacts include increases in
airborne pollutantconcentrationsand visibility
impairment. Visibilityimpacts would be
localized (confined to an area within a few
kilometersof the project) and would occur only
during very stable periods of poor atmospheric
dispersion. Computer modeling (using EPA
ISC, COMPLEX 1,and VISCREEN models)
shows that visibilityimpacts at long distances
from the project site, and at the nearest
Preventionof SignificantDeterioration(PSD)
Class I area (DenaJiNational Park), would be far
below perceptible levels (’TRC,1991). Visibility
impacts at Glacier Bay National Monument,
west of the Kensingtonsite, would also be
imperceptible.

The magnitude of annual average emission
rates of air pollutantsgives an indicationof the
air quality impact of a facility. All things being
equal, the greater the emissions,the larger the
impact that a facilitywould have on the
environment. Other factors also influenceair
quality impacts. The configurationof a pollutant
source influencesits air quality impact.
Prevailingwinds and terrain also determine the
magnitude of airborne concentrationsto a large
degree. Finally, the distance from a pollutant
source to the nearest point of public access
affects the concentrationsto which the public is
exposed. EPA and ADEC policy requiresthat
Alaska ambient air standards and PSD
incrementsbe met at the property boundary.
Points of public access are typically used to
define property boundaries.

As a frame of reference, the NOX(Oxides of
Nitrogen) emissionsrate expected from the
KensingtonProject are about equal to a single
cruise ship during its “hoteling”mode. The SOZ
(SulfurDioxide) emissionswould be 50 times
smallerthan a cruise ship, and the particulate
(dust) emissionswould be one-thirdthose of a
cruise ship. The characteristicsof the dust from
the KensingtonProject would be differentthan
those associated with cruise ships. The gas
turbines at Kensingtonwould bum LPG, rather
than low grade fuel oil, thus, there would be
very little of the particulate “soot”that is often
emitted from the cruise ships.

Construction Activity

Constructionrelated pollutant emissionsduring
the pre-production phase of all of the action
alternatives (AlternativesB, C, D, E, and F)
would not exceed 9 tons of particulate per year
(TRC, 1990). Under each alternativethe total
sufice area disturbance subject to wind
erosion emissionswould be about 50 acres,
and the exposure time would be less than 1
year. Once grading is completed, foundations
would be poured and exposed areas would be
stabilized.

DieseLgenerators would-be used as a
temporary power supply during the construction
phase of the operation. The installedcapacity
would be approximately the same as the LPG
turbines needed for full project operation.
Modeling indicatesthat NO, emissionscould
exceed 250 tons per year which would trigger a
PSD review if the installationwere a permanent,
stationarysource. Modeling indicatesthat
National Ambient Air Quality Standards would
not be exceeded in the area around the project
boundary (Richins, 1991). Applicable PSD
incrementswould not be exceeded as shown
on Table 4-1, ConstructionPhase Pollutant
ConcentrationsModel Results.

Slash burning during the construction phase
would cause smoke emissions. The burning
would be limitedto the construction months
and would be confined to small, controlled
areas to ensure fire safety. Slash burning would
have to comply with open burning regulations
imposed by the ADEC.

Production Activity

Pollutantemissionsduring the operational
phase of the KensingtonProject would be
greater than during construction. During
operation, primary pollutant emissionsources
common to all of the action alternativeswould
include the following.

●

●

●

●

●

4-2

Exhaust Portal (emissionsfrom underground
operations)
Access Road (vehicle emissionsand dust)
Haul Road (haul truck emissionsand dust)
Tailings Structure (dust from wind erosion)
Powerplant (LPG-firedturbine generators)
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Table 4-1, ConstructionPhase Pollutant Concentrations Model Results
1

Modeled Concentration PSD Increment’
Pollutant Time Period (ug/m3) (ug/m3)

NO, Annual 11.8 25

so, Annual 1.1 20

S02 3-Hour 141.4 512
4

SO* I 24-Hour I 22.5 I 91 11
Class 2 attainment increment.

Pollutant emissionsfrom the ore processing
facilitiesis not considered by this analysk.
Since ore processingwould be completely
enclosed and primarilya wet operation,
pollutant emissionswould be negligible
compared to the primarysources.

The following analysis presentsthe anticipated
air quality impacts of each alternative.
Additionalfactors, such as proximityof public
access, source configuration,or meteorology
that affect the expected ambient pollutant
concentrationsalso are discussed. Pollutant
emissionrates were computed using standard
EPA and other accepted emissionfactors and
equations (TRC, 1990). Total Suspended
Particulate (TSP) emissionsfrom the tailings
facilitieswere calculated from the structuresat
maximum size.

EFFECTS OF ALTERNATIVE B

Under Alternative8, the productionfacilitiesat
the project would consist of an underground
mine and primary crusher,a milland processing
facilitieslocated at the sutface, and an
impoundment for tailingsdisposal. The
ancillary/support facilitieswould include a
permanent employee camp for 250 production
employees, a LPG-firedgas turbine powerplant,
a marine terminal near Comet Beach for
receivkg equipment, suppliesand fuel, fuel
storage tanks, otilces, shops, warehouses,
sewage disposal facilities,and a solid waste
incinerator,

A complete emissionsinventoryhas been
calculated for emissionssources in AlternativeB
(TRC, 1991) and is shown in Table 4-2,
Complete Pollutant Emission Rates, Alternatives
B and F. This inventorywas included by the

KensingtonVenture in an Air Quality PermitTo
Operate Application.to the ADEC.

As indicated, the primary pollutant emission
sourceswould include the underground mine
exhaust portal, the unpaved access road, the
waste rock haul road, the tailings impoundment,
and the power plant. For comparative
purposes,the pollutant emissionsfrom these
primarysources are summarized in Table 4-3,
Pollutant Emission Rates - Alternatives B and F.

The 250 tons per year threshold for the PSD
applicabilityis not exceeded for any of the
pollutants. The maximum heat input rate for all
three turbines is 173 millionBtu per hour, below
the 250 millionBtu per hour threshold for PSD
applicability,and the turbines do not generate
electricityby steam. From the above
informationit is clear that the Kensington
Project would not be subject to PSD review.

The expected ambient air quality impact of
AlternativeB was calculated with EPA’s
COMPLEX I and IndustrialSource Complex
([SC) models. Air quality impacts were
calculated to be well below allowable federal
and Alaska ambient air quality standards, as
shown in Table 4-4, Comparison of Modeled
Concentrations with Ambient Air Quality
Standards. Maximum predicted NOZand SO,
concentrationcontributionsfrom AlternativeB
are compared to PSD Class II increments in
Table 4-5, Comparison of Modeled
Concentrations with PSD Class II Increments.

Air quality dispersionmodeling (TRC, 1991;
Table 6.2) indicatesthat the maximum annual
and 24-hour modeled TSP concentrations
outside the Kensingtonproperty bounda~ are
3.23 ug/m3 and 17.71 ug/m3, respectively.

4-3
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Table 4-2. Com~lete Pollutant Emission Rates. Alternatives B and F,

Annual Emkssions (tons/year) Daily Maximum ErnLssions (lb/hr)
Souroe

(Oeaoription) NOX so~ co TSP HC NOX S& co TSP HC

Exhaust Portal 69.99 11.30 60.28 6.10 5.35 19.28 3.11 16.53 1.72 1.47

Coarse Ore
Storage

o.rM2 - - - - 0.01 -

Mill 0.10 - – - - 0.03 -

AccessRoad 0.87 0.08 0.28 10.83 0.06 0.23 0.02 0.10 7.30 0.02

Haul Road 0.22 0.07 0.07 5.15 0.02 0.06 0.02 0.02 2.61 0.01

Waste Rook/Dam 4.91 0.47 1.51 8.98 0.54 1.35 0.13 0.41 3.43 0.15

Tailings 1.22 - - - - 10.84 -

Power Plant 136.50 0.10 46.00 11.21 5.70 37.17 0.03 10.50 2.56 1.30

Incinerator 0.09 0.11 0.91 0.88 0.88 0.08 0.10 0.83 0.63 0.63

Refinery 2.13 0.002 0.53 0.08 0.04 0.58 NEG 0.15 0.02 0.01

Fuel Storage 0.34 - - - - 0.08

Heiioopters 0.55 0.08 2.47 0.73 1.24 0.13 0.02 0.56 0.02 0.28

Tugboats 0.42 0.08 0.19 0.53 0.07 0.87 0.13 0.30 0.12 0.09

Table 4-3, Pollutant Emission Rates - Alternatives B and F (tons Deryear)..- -

Oxides of Nitrogen SulfurDioxide Carbon Monoxide Total Suspended
Source (NO.J (SOJ (co) Particulate

Exhaust
Portal 69.99 11.30 60.26 6.10

Access Road 0.67 0.06 0.28 10.83

Haul Road 0.22 0.07 0.07 5.15

Tailings — — . 1.22

Power Plant 136.50 0.10 46.00 11.21

Miscellaneous 8.10 0.75 5.61 11.10

TOTAL 215.48 12.28 112.22 45.61

4-4
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Table 4-4, Comparison of Modeled Concentrations with Ambient Air Quality Standards (including
background)

Max Predioted
Concentration Federal Standard AJaskaStandard

Pollutant AveragingTime (ug/m~ (ug/m3) (ug/m3)

N02 Annual 12.4 100 100

8-Hour 894.8 10,OOO 10,OOO
~+i l-Hour 2,544.2 40,000 40,000

Annual 25.2 50 50
Partic2 24-Hour 57.7 150 150

8-Hour 156.8 1,800 1,300
24-Hour 24.5 8e5 8e5

Soz Annual 1.5 80 80

%edlcted Co oonoentrationsdo not include background.
‘Federal particulate standard expressedas PM-lQ-Ahska standard expressed as PM-10.

Table 4-5, Comparison of Modeled Concentrations with PSD Class II Increments

Max Predicted PSD
Averaging Concentration Increment

Pollutant Time (ug/m3) (ug/m3)

N02 Annual 8.36 25

3-Hour 156.8 512
24-Hour 24.5 91

SO* Annual 1.5 20

These concentrationsare well below the Class II
PSD incrementsfor TSP (19 ug/m3 annual and
37 ug/m3 24-hour).

EFFECTS OF ALTERNATIVE C

The components unique to this alternativeare:
1) constructionof 8.5 miles of unpaved road
connecting Slate Creek Cove in BernersBay to
the mine/mill sitq 2) a daily commute of
workers by ferry from Auke Bay to the Slate
Creek Cove terminal and then transport to the
mine site by bus; 3) no use of a permanent
employee camp onsite; and 4) transport of
supplies and equipment to the mine/mill over
the 8.5 mile road from Slate Creek Cove.

Pollutant emissionsassociated with construction
of the Berners Bay access road would be highly
localized and of short duration.

Total suspended particulate (TSP) emissionson
the 8.5 mile access road would be higher than
those on the shorter access roads in the other
action alternatives. This is directly related to the
longer travel distance of the Berners Bay access
road, consequently,more pollutantswould be
emitted. Total pollutant emission rates for
AlternativeC are shown in Tab/e 4-6, Po//utant
Emission Rates - Alternative C.

In addition to the particulateemissionscaused
by the 8.5 mile BernersBay access road, the
impact of ferry boat emissionsin Berners Bay
have been evaluated. it is possiblethat the
ferries used to transport employees to and from
the Slate Creek Cove terminal would remain at
BernersBay for some time during the work day.
Pollutantemissionsfrom ferry boat “hoteling”
mode would not exceed ambient air standards
or PSD increments,but emissionscould
contributeto visibilityimpairmentduring
episodes of limitedatmospheric dispersion.
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Table 46, Pollutant Emission Rates - Alternative C (tons per year)

I Oxides of I I Carbon
I

Total Suspended
Source Nitrogen SulfurDioxide Monoxide Particulate

Exhaust Portal I 69.99 11.30 60.26 6.10
I I I

Access Road 2.28 0.20 0.95 52.80

Haul Road 0.22 0.07 0.07 5.15

Tailings — —- — 1.22

Power Plant 136.50 0.10 48.00 11.21

Mk3cellaneous 8.04 0.67 5.00 10.64

TOTAL 217.03 ‘ 12.34 112.28 89.12

EFFECTS OF ALTERNATIVE D

The component unique to AlternativeD is the
conventional (wet) tailings impoundment in the
Sweeny Creek drainage. A 2-mile haul road
would be constructedfrom the lower portal to
the dam site for the transport of waste rock for
use in embankment construction. In addition,
the LPG turbine generatorswould not be
located near the process area (as in the other
action alternatives)but closer to Comet Beach,
approximately500 feet east of the main heliport.
Total pollutant emissionrates are shown in
Table 4-7, Pollutant Emksion Rates - Alternative
D.

The location of the tailings impoundment at
Sweeny Creek would be closer to the
KensingtonVenture claims boundaty than would
the Sherman Creek location.

Because of the proximityof the Sweeny Creek
tailingsto the claims boundary, additional
fugitiie dust emissioncontrols might be
requiredto comply with ambient air quality
standards or incrementsat the claims boundary
near the Sweeny Creek tailings impoundment.
The dust emissionsfrom the waste rock haul
and from the tailings impoundment would cause
larger ambient air pollutant concentrationsalong

Table 4-7, Pollutant Emission Rates - Alternative D (tons per year)
)1

Oxides of Total Suspended
Source Nitrogen Sulfur Dioxide Carbon Monoxide Particulate

Exhaust Portal 69.99 11.30 60.26 6.10

Access Road 0.67 0,06 0.28 10.83

Haul Road 0.44 0.14 0.14 10.30

Tailings — — — 1.08

Power Plant 136.50 0.10 46.00 11.21

Miscellaneous 8.10 0,75 5.61 11.10

TOTAL 215.71 12.35 112.29 50.62
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the claims boundary than would the Sherman
Creek location.

Maximum pollutant concentrationsfrom hot
stack emissionsources, such as the gas
turbines, occur when the emission plume
impacts terrain close to the source. This terrain
impact prompts large concentrations because
the emissionswould have had little time to
disperse in the atmosphere before strikingthe
ground. Assumingidentical pollutant emission
rates whether the turbines are situated near
Comet Beach or at the process area, proximity
of elevated terrain is the major influence in
inducing large ambient ground level -
concentrations.

Wfih the gas turbines located near Comet
Beach, it would be expected that maximum
modeled air pollutant concentrationsat areas
outside the project boundary would be equal to,
or smallerthan, those associated with the
proposed gas turbine location at the process
area (AlternativesB, C, E, and F). This is
because the emission plume from turbines near
Comet Beach would travel funher before striking
high terrain.

EFFECTS OF ALTERNATIVE E

AlternativeE incorporatesa dewatered (dry)
tailings disposal site instead of a conventional
(wet) tailings impoundment. Tailings would be

dewatered using mechanical and thermal
methods. The dried tailingswould then be
transported by truck to the tailings disposal site.

Pollutantemissionsassociated with handling of
dewatered tailingswould occur from the haul
truck traffic moving approximately 4,000 tons
per day of dewatered tailings over 0.3 mile (Site
A) or 1.0 mile (Site B) of unpaved road to the
tailings impoundment from wind erosion of the
dewatered tailings area of 165 to 170 acres; and
from an increase in power consumption and
generating needs for thermal drying of tailings
prior to disposal.

The pollutant emissionsassociated with these
three extra sources were computed by TRC
(1990), and total pollutant emission rates for the
AlternativeE are shown in Table 4-8, Pollutant
Emission Rates - Alternative E.

The potentialTSP pollutant emissionsfrom
AlternativeE would be three to six and a half
times larger than those from the other action
alternatives. The increase in emissionswould
come primarilyfrom the dewatered tailings
structure. Emissionsfrom dewatered tailings
were computed using the minimumwind
erosion rate of dewatered tailings given by the
EPA (EPA, 1976) as 1.3 tons/acre/year (TRC,
1990). This factor correspondsto areas with
the most favorable climatic factors (high
precipitationand low evaporation). The tailings

Table 4-8, PollutantEmissionRates - AlternativeE (tons per year). . .
I

Oxides of Total Suspended I
Source Nitrogen Sulfur Dioxide Carbon Monoxide Particulate

Exhaust Portal 69.99 11.30 60.26 6.10

Access Road 0.67 0.06 0.28 10.63

Haul Road 0.22 0.07 0.07 5.15

Tailings’ — — — 221.00

Tailings Haul — — ..- 23.51

Power Plant 146.06 0.11 49.22 11.99

Miscellaneous 8.10 0.75 5.61 11.10

TOTAL 225.04 12.29 115.44 294.32
-CD --kai-nc. “i.,an {r+.Cite A 14711 mm.n.b
=r m I IIS=IVIm gIVGI I WI UItG n \ I I u cad Gq.
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emissionswouid occur near ground Ievei and
from a reasonably smail area. Particulate
matter emissionsin excess of ambient air
quaiii standards outside the pubiic access
boundary might occur. During dry periods,
water spray would be used to controi and
reduce particulate emissionsfrom the
dewatered taiiings piie.

Thermai drying of the taiiingswouid be
necessaryfor stabdityand trafficabiiityof the
dewatered taiiings structure(See AlternativeE,
Chapter 2). The dryer wouid emit 120 tons of
water vapor per day. The vapor wouid
condense shortiy after reieaseto form a steam
piume during most periods except the warmer
summer months. Because of the predominance
of high humidity and cooi temperatures in
southeast Aiaska, this steam piume often wouid
be visiblefor iong distances before dissipating
downwind.

EFFECTS OF ALTERNATIVE F

Aitemative F wouid have the same effects as
AlternativeB.

CUMULATIVE EFFECTS

Cumulativeair quai.Ryimpacts would occur if air
poliutant emissionsfrom the project were to
cause poiiutant concentrationincreasesat
iocations impacted by other projects. That is,
cumulative effects occur where there is an
overiap of air quai.~ impacts.

The distributionof air poiiutant concentration
increasesfrom the KensingtonProject wouid be
very iocaiized and confined to the near vicinity
of the site. Annuai average NOXconcentrations
wouid decrease to Ieveis beiow detectable iimits
within about 1 kiiometer (0.6 miie) of the miii
site. Simiiariy,TSP and S02 concentrationsfaii
off rapidiy with downwind distance, to the extent
that both annuai average TSP and SOZmodeied
concentrationsare iess than 1 ug/ms within
about 500 meters (1,640 feet) of the project
boundary (TRC, 1991). Consequently,the air
quaiity cumulative impact of the Kensington
Project and other proposed or suggested
projects wouid be extremeiy smaii.

The expected cumulativeair quaiii impact of
the Kensington Project at the AJ or Greens

Creek Projeots,both iocated about 45 miies
southeast of Kensington,wouid be
immeasurablysmaii. Ah quai.ityimpacts from
the KensingtonProject at the Juaiin site, iocated
2.5 miies southeastfrom Kensington (and in a
differentairshed) wouid be beiow detectable
ieveis, and certainiy beiow applicable ambient
air standards.

SUMMARY

The air quaiity impact of the five action
alternativescan be compared by examiningthe
expected poiiutant emissionsfrom each.
Emissionrates for Aitemadve B were the oniy
rates modeied for comparison to ambient air
quaiity standards. However, the emission rates
of NO,, S02, and CO (carbon monoxide) are
neariy identicaifor aii of the action aiternat.wes
(AlternativesB, C, D, E, and F), and modeiing of
emissionrates for these pollutantsfor
Aitematives C, D, E, and F wouid be expected
to produce simiiar resuits. Projected TSP
emission rates differ considerably between
action aitematives. (See Tab/e 4-9, Cornparkon
of Total TSPEmkslohs).

Table 4-9, Comparison of Total TSP Emkslon

II I TSP Emissions
Project Aitemative I (tons per year)

No Action negligible
AlternativeB and F 45.61
Aitemative C 89.12
Aitemative D 50.62
AlternativeE 294.32

The particulateemissionsfrom Aitematives B, D,
and F are simiiar,whiie emissionsfrom
Aitemative C wouid be about doubie those of
AlternativesB, D, and F. TSP emissionsfrom
Aitemative E wouid be about tripie that of
AttemativeC.

Aitemative C (Bemers Bay Access) particulate
emissionsare caused by the added 8.5 miie
access road from Bemers Bay to the site. Dust
emissionincreasesfrom the unpaved road and
exhaust emissionsassociated with ferry
transport to Siate Creek Cove wouid be
expected.
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The proximityof the tailings impoundment in
AlternativeD to the project claims boundary
would result in the highest particulate
concentrationsat areas of public access.

AlternativeE (Dewatered Tailings)would have
the highest particulateemissionsdue primarily
to the higher wind erosion emissionsfrom the
dewatered tailings storage.

In order to receive permitsto constructany of
the action alternatives,the project must comply
with the Alaska State implementationPlan and
the ADEC air quality regulations. These
regulationsrequirean applicant to demonstrate
that pollutant emissionswould meet ambient air
quality standardsand, where applicable, PSD
increments,before constructioncould begin.
None of the proposed alternativeswould be
subject to PSD regulationsbased on their
predicted emissionrates.

This section discussesearthquakes, landslides,
avalanches, and other geotechnicai aspects that
could potentiallyaffect project development.

EFFECTS COMMON TO ALL ACTION
ALTERNATIVES

Seismic (earthquake) impacts are common to
all action alternatives. Earthquake magnitudes
generated on large fault systems (Fai!weather
and Chatham) and associated strong ground
accelerations are discussed in detail under the
No Action Alternative. Pronounced Iineaments
potentiallyassociated with fault activii are
common to all action alternatives.Earthquake
darnage to embankments can arise from two
sources

1) Actual ground rupture beneath the
embankment and

2) Seismic shaking.

Wtih regard to ground-rupture,Geomatrix
(1988), has completed a Iineament analysisto
identify potential sutface rupturingin the vicinity
of the Kensingtonproject. Accordingto
Geomatrix (1988), existing geologic maps

identifiedtwo fault zones within the project area.
These involvethe Gastineau Channel Fault,
which is mapped traversing Sweeny Creek and
the Independence lakeJohnson Creek Fault.
The Gastineau Channel Fault is mapped along
the Gastineau Channel near Juneau, and is
mapped as continuing notihward along a
topographic low expressed as a Iineament by
Slate and Sweeny creeks in the project area. A
photogeologic analysisand geologic literature
review completed by Geomatrix (19SS) revealed
no evidence of Holocene or recent activii
along the Gastineau Channel Fault.

Non-earthquake related geotechnical
consequences are generally common to all
action alternatives. These include landslides,
avalanches, and mass wasting. Generally these
consequences are more likely to occur in areas
where the terrain exceeds 30 percent in slope.
Other seismic risks include the following.

●

●

●

Settlement of cohesionlesssoils - This must
be considered in the design of structural
foundations (piles) placed in Slate Creek
Cove under AlternativeC.

Soil liquefaction- This must be considered in
the design of structuralfoundations (piles)
placed in Slate Creek Cove (AlternativeC),
and saturatedtailings material placed in a
wet tailingsfacility (AlternativesB, C, D,
and F).

Tsunamis or seiche effect - While this effect
seems unlikelydue to the protected nature of
the KensingtonProject, earthquakes
generated on the Fairweather or Chatham
Strait fault may result in tsunamis run-up
conditionsand/or seiches in water retention
containment basins.

Properlysituated mine structuresand
engineered foundationswould minimize
seismicallyinduced risksat the site.

Other Geotechnical Considerations

Slope stabilityconditions have the potential to
affect facilities(pipelines,roads, transmission
lines, etc.) situated in steep areas containing
unstablesoils or bedrock with unfavorabledip
directions. Based on the steep, northerly
dipping and east-west strikingregional bedrock
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units, sJopeinstabilityin the bedrock is most
likeJyto occur on north-facingsJopes. A debris
slide and slope stabilityhazard analysis
compteted for the KensingtonProject (Alaska
Earth Sciences, 1990) indicatesthe elope
conditions in the vicinityof the mill and pottal
are relativelystable despite the steep sJope
conditions. landslide riskscan be reduced by
avoiding steep slopes, minimizingundercutsof
existing slopes, maintainingsoil or vegetative
cover, and reducing surface water infiltration.

Minor rock falls could also pose a potential
rupture hazard for pipelinesin areas where
elope stabilityis in question. Potential rock fall
hazards would need to be assessed on a case
by case basis for each pipeline corridor
considered for a particulardevelopment
alternative. In areas where pipeline construction
cannot avoid potential rock fall areas, the
pipeline would be armored or protected in some
similarmanner to minimizethe potential for
rupture and accidental spills.

Avalanche hazards exist north of the proposed
Sherman Creek tailings site. The precise
location of these hazards can be identifiedby
completing avalanche runout zone mapping.
Avalanche hazard mitigationcan be
accomplished by maintainingtree cover,
designing deflection structures,and avoidance.

Surface blastingassociated with quarry and
borrow source development could result in
minor ground tremors, flyrock, and noise.
However, blastswould be carefullycontrolled
through a blasting plan which would be
developed by the Applicant as a part of the
operations plan. This plan would maintain
ground tremors below destructivelimits and
minimizeflyrock and noise levels.

Worst Case Analysis - Dam Failure

The tailings impoundment proposed for the
KensingtonProject is designed to withstand the
Maximum Credible Earthquake (MCE) expected
for southeast Alaska. The MCE is defined as
the maximum earthquake that appears capable
of occurring under presently known tectonic
framework. An earthquake event of this size
which occurred in the vicinity of the Kensington
Project would result in massivedestruction in
southeast Alaska and would severely impact

Juneau, Haines and the smaller communities in
the area.

The tailingsdam would be constructed from
compacted earth and rockfillmaterialswhich
are considered desimble materialsfor design of
retentionstructuresin seismic areas.

Constructionwould be by modified centetfine
method. The centetfine raising method is a
compromise between the upstream and
downstream methods of construction. As a
result, it shares to a degree, the respective
advantages of the two methods, while mitigating
their disadvantages. For centerline
construction,initially,a starter dike is
constructed and tailings are peripherally
spigoted from the dike crest to form a beach.
The subsequent raises are constructed by
placing fill onto the beach and onto the
downstream slope of the previous raise. The
centerlineof the raisesare coincident as
embankment progresses upward, given riseto
the name. The susceptibilityof upstream
embankmentsto liquefaction under severe
seismicground motion is well documented.
Centerlineconstructionhas proven to be an
effective means of tailings management in
highly seismicareas.

The volume of fill requiredfor a given
embankment height is intermediate between
that for upstream and downstream methods.
Experience has shown a centerline design
technique to be seismicallystable under high
seismicloads. Moreover, all seismicflow
failuresrepotied to date have occurred for
upstreamtype tailing dams subjected to strong
seismicshaking (S. Vick, 1990). Experience
from over 20 inactive upstream tailings dams
abandoned over periods ranging from several
years to 30 years and subjected to strong
seismicshaking, often in excess of M.7.Owith
an epicentral distance as close as 15 kilometers,
shows that no inactivetailings dam ever fdled,
even though manifestationsof high pore
pressuressuch as sand boils were commonly
reported (S. Vick, 1990).

Giien the unlikelihoodof a seismic induced
dam failure, an alternate dam failure scenario
was developed to describe a worst case event.
The analysisdisplaysthe consequences of
failure of the tailings dam at its maximum water
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holding phase. The effects described in this
sectionare not expected to occur under any of
the alternatives. Dam design, construction,and
operation procedures wouid be implementedto
preventthis from happening. However, recent
historyshows a dam failure rate of 0.3 percent.
(ASCE/iCOLD, 1975)

The worst case failure is developed as an over-
topping or piping type failure. The scenario
assumesthat a probable maximumflood event
has deposited 830 acre-feet of water in the
impoundment. This voiume of water is entireiy
dischargedthrough a failure in the
embankment. ---

The escaping water cuts through the
embankment, taking with it embankment
materiaiand taiiings. Fiow statts slowiyat first
and quickiy buildsto a peak of 17,000 cfs.
From the peak, volume quicklyfalis off. The
entire event is over in about 27 minutes. About
215,000 tons of soiids are transportedfrom the
tailingsand the embankment.

Most of the tailings wouid be deposited in Lynn
Canal. Some material, most notabiy the coarser
embankment materiai, would be deposited
along sections of the Sherman or Sweeny creek
channeisdepending on the dam iocation. Most
sections of affected stream channels and
adjacent iow-lying areas would be scoured by
the flood.

The embankment design proposed for the
KensingtonProject incorporatescenterline
constructiontechniques. Experience has shown
centerlineconstructed dams to be stable under
high seismic ioads. Moreover, all seismicflow
failuresrepotted to date have occurred only for
upstreamtype tailings dams subjected to strong
seismicshaking (Vick, 1990).

Worst Case Analysis - Dewaterad Taiiings
Structure Failure

Preliminarystabilitystudies (Golder, 1989) for
dewatered taiiings assume embankment siopes
of 2:1 (27 degrees). Assumingiow moisture
conditionsin the tailings and loose siltysand or
inorganicsilt, representativevalues of internal
frictionare approximately 27 to 33 degrees
(Terzaghi and Peck, 1948). Based on the above
parameters,downslope movement of dewatered

tailings at Sie A or B is uniikeiyeven under
strong seismic loads, and a worst case fdlure
wouid have no significantdownsiope impact.

EFFECTS OF ALTERNATIVE B

Landsiicfeimpacts in the areas developed under
AlternativeB would be minirnai. Slopes in the
project area vary from ievel to nearly vertical,
however, the majorityof the areas where mine
facilitieswould be located are in low
susceptibil”ky(iessthan 30 percent) regions.
(See Figure 4-1, Slope SusceptibilityMap -
A/temative B and F). Relativelygentle slopes
are found in the lower staging area which
includesthe explosivesstorage, marine
terminal, LPG storage/laydown area, fuei
transferfacii’~, and heliport. The access road
paralieisthe break in siope and is situated in
areas which are classifiedas iow hazard. High
hazard conditions (greater than 30 percent

Figure 4-1, Slope Susceptibility Map -
Alternative B and F
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slopes) characterizethe area immediatelysouth
of the poctaland east of the tailingsfacil”~
(Lions Head Mountain).

Landsiidehazards that may affect AlternativeB
are expected to be most severe during the
constructionphase. Potential landslide hazards
would be restrictedto the mine access road
which paralieisthe break in siope. Excavation,
filling,and biasting associated with widening of
the access road may resuit in temporaty
unstable conditionsand minor movementsof
swface rnateriaionto the road or directiy
downsiope of the road. Siope tiliures during
constructionwouid require additional ciearing
and stabiiiition procedures depending on the
extent of the faiiure.

Avalanches, or mtural dovvnsiopemovement of
snow, is a function of many compiex physical
interactionsencompassingterrain, vegetation,
and climatic conditions. In portionsof the
project area these factors combine to produce
neariy constant, moderate to high avaianche
hazards at specific points within runout zones.
The proposed Sherman Creek tailingssite is
unaffected by current avaianche runout zones.
Similariy,the proposed mili site is void of
avaianche threat under normal conditions
however, it may be affected at its northern
fringe by rare major avalanche events caused
by exceptional meteorologicaland snowpack
conditions, especially if these occur in
combinationwith seismicactivii (Fessier,
19s7).

A portion of the Ophir Creek diversionwouid
occur near the bottom of an avalanche chute
but outside of the historicalsiide zone. it is
possibie, but uniikeiy,that an avaianche couid
extend beyond the historicalsiide zone and
biock a portion of the Ophir Creek diversion.
An avaianche of this magnitude wouid oniy
occur foiiowing a heavy winter snowfall. During
winter, flows in the diversionwould be iow, and
any water breaching the diversionas a resultof
snow blockage would be contained within the
Sherman Creek tailings impoundment until
clearing and repairswere completed.

The Ophir Creek diversionwouid be sized to
handie the probable maximumflood of 1,245
cfs. Even under high flow conditions,flow from
Ophir Creek would not pose a potentiaithreat

to the Sherman Creek taiiings impoundment by
overtoppingthe dam.

The probable maximumfiood (PMF) is defined
as the largest flood that can reasonably be
expected to occur on a g“wenstream at a
seiected point. Determinationof the PMF is
based on considerationof the chances of
simultaneousoccurrence of the maximum of the
several eiements (humid~, temperature,
dewpoint, wind, geography, soil moisture,etc.)
or conditionswhich contributeto the flood. The
return period for a PMF can not be defined
statisticallybecause of the simultaneous
combination of extreme conditionsfor several
elementsthat generate a storm event. For this
reason PMF stormsare used when designing a
dam spiiiway or diversionstructure.

Pottions of the Sherman Creek taiiings dam
foundation overiiealluviaiand terrace sands and
gravelswhich extend up to and below mid-
abutment Ievei on the vailey wall (Dames &
Moore, 1990c). This material may represent
potentiai ground water seepage paths. Drill
hoie SH-23 indicatesthis zone is approximately
31 feet thick. Several minor sand ienses have
been identifiedin the vicinity of drill hoie SH-14B
(Krdghtand Piesoid, Ltd., 1990). This material
may liquefy under extreme earthquake loading
(Wlght and Piesoid, Ltd., 1990) and, therefore,
wouid require removalor consolidationprior to
tailings dam construction.

The design of the taiiings impoundment
structure inciudes evaluation of embankment
performance under dynamic conditions. Such
analysisprovidesan estimate of potential
impacts due to earthquakes. For the
KensingtonProject the design wouid include the
development of peak horizontal ground
accelerationsand velocitiesbased on the
seismic historyof the area. Knightand Piesold,
Ltd. (1990) have determined the resuitant
ground motion for a 1 in 475 year return period
(10 percent probabilityof exceedance in 50
years) are as foliows:

. Peak horizontalground acceleration 0.231 g

. Peak horizontalground acceleration 0.353
m/see.

Knightand Piesold has classifiedthe tailings
faciiityas having a iow hazard using a
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correspondingearthquake of magnitude 7.0
(Richter scale) which exceeds the largest
earthquake within 130 miles of the project site
over the past 20 years. Based on the above
seismic criteria,the tailingsembankment would
be designed to withstand earthquakes and
ground motions expected in the area.

Design calculationsby Knightand Piesold
(1990) show the following minimumfactors of
safety.

●

●

●

●

●

Stage 1;1.45
Stage I - Seismic Loading; 1.06
Final Embankment fl.5.
Final Embankment - SeismicLoading; 1.2
Final Embankment - LiquefiedTailings 1.4

The factor of safety designation has gained
universalacceptance and is considered a
convenienttool for engineers in evaluating
embankment, slope, and foundation stability.
The term representsan attempt to draw a strict
line of demarcation between a state of incipient
failure and a state of absolute safety. In soil
and rock mechanics, the factor of safety is
defined as the ratio of the total force resisting
failure to the total deformingforce attempting to
produce failure. In most cases these forces
would be shear forces and at criticalequilibrium
the factor of safety is unity (l). This impliesthat
the resistingshear forces are just able to
balance the deforming shear forces. As the
factor of safety increasesabove unity, the
concept of degree of safety is invoked, The
degree of safety representsthe extent to which
the deforming forces would have to be
increasedwith respect to the natural shear
resistanceof the geological material before
failure would ensure.

Comparison of the Final Embankmentfactor of
safety of 1.5 with the Final Embankment-
LiquefiedTailingsfactor of safety of 1.4
emphas”uesthat strength of the tailingsat
closure has only a minor effect on embankment
stability.

EFFECTS OF ALTERNATIVE C

The geotechnical impacts identifiedin
AlternativeB generally apply to AlternativeC
(See Figure 4-2, Siope Susceptibility Map -
Alternative C). In addition, the access road and

transmissionline tilch extend north-south
along Lynn Canal would be partiallysituated in
wetland areas which may require specialized
constructiontechniques to maintain grade and
surfacewater drainage and avoid excessive
settlements.

Figure 4-2, Siope Susceptibility Map -
Alternative C

Offshorefacilitieslocated in BernersBay,
includingthe dock and possiblythe marine
terminalfacility, may requirethe installationof
deep pilesto providefoundation support
through soft, liquefiablesilt deposited in Berners
Bay.

F~e additional borrow sites are identifiedin
AlternativeC. Each borrow site would require
blastingto excavate. It is anticipatedthese
quarrieswould provide adequate base course
materialfor road construction. Acceptable
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abrasion resistantroad surfacingmaterial may
require importationfrom alternativeborrow
sources off site.

EFFECTS OF ALTERNATIVE D

AlternativeD presents greater exposure to
Iandsiidingand avalanche impacts than the
previousalternatives. The upper reservoirarea
of Sweeny Creek indudes historicevidence of
past mass movement. (See Figure 4-3, Historic
Avalanche and Landslide Areas). Vegetation
scars and hummocky terrain indicate this area
has experienced iandsiide,avaianche, or debris-
type flows inthe past. . .. . . . . .

regions. (See Figure 4-4, Slope Susceptibility
Map - AlternativeD). Relativelygentle siopes
are found in the iower staging area which
includesthe explosivesstorage, marine
terminal, LPG storage/laydown area, fuei
transferfaciiity,and heliport. The access road
to the mine facilities (excludingthe tailingsdam)
parallelsthe break in slope and is situated in
areas which are classifiedas iow hazard. High
hazard conditions (greater than 30 percent
slopes) characterize the area immediatelysouth
of the portal and the tailings pipeiine extending
from the Sweeny Creek tailingsarea to the mill.

Figure 4-3, Historic Avalanche and Landslide
Areas

The majority of the areas where the remaining
mine facilitieswouid be located are in low
susceptibiiii (less than 30 percent slopes)

Figure 4-4, Slope SusceptibilityMap -
A/temativeD

imdslide hazards that do exist as part of
AlternativeD are expected to be most severe
duringthe constructionphase. Landslide
impactswould iikeiy be restrictedto the mine
access road and tailings pipeline which paraliel
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the break in slope and are withinthe upper
reaches of the Sweeny Creek reservoir.
Excavation,filling,and blastingassociated with
widening of the access road may resultin
temporary unstable conditions.

AlternativeD includesthe siting of a permanent
waste rock dump of about 612,000 tons in an
area immediatelydownslope, but outside, of a
large avalanche runout zone. It is envisioned
that under a worst case scenario a large
avalanche could extend past the existingrunout
zone and would impose additional loads on the
waste dump. The impacts of such loads would
be dependent on velocity, dens”w,and volume
of snow load. Under a worst case scenario,
drivingforces could exceed resistingforces
resultingin failure of the waste dump.
Downslope impacts, however, would be minimal
as there exists no significantstructures
immediatelydown gradient of the waste dump.
Based on the location of the waste rock dump,
potential impacts to Sherman Creek are low
even under worst case failure conditions.

As wfih AlternativeB, the tailings impoundment
and diversionstructureswould be sized to
contain the PMF. Therefore, potentialthreats to
dam stabilityfrom overtoppingwould be
nonexistent.

EFFECTS OF ALTERNATIVE E

Based on preliminarysite screening, two sites
(See Figure 2-8, Dewatered Tailings Disposal
Site Options) have been identifiedfor potential
constructionof a dewatered tailings pile.

Site A is located between elevation 400 and 760
feet, immediatelynorth of Sherman Creek,
below its confluence with Ophir Creek on the
moderate valley slopes (approximately15
percent) between the steep mountain side and
Sherman Creek. Based on the foundation slope
and a review of aerial photography, this site is
classifiedas a low hazard area (See Figure 4-5,
Slope Susceptibility Map - Alternative E) for
landslides,mass movement, and avalanches.
Drill hole, test pit, and seismicdata completed
over patt of this area indicatesthe soilsare
comprised of alluvialand fluvialsands and
gravels up to 30 feet thick overiyingglacial till in
excess of 175 feet thick (Knightand Piesold,
Ltd. and SRK, 1991).

Figure 4-5, Slope Susceptibility Map -
Alternative E

Site B is located between elevations 160 and
490 feet, slightlysouth of Sherman Creek orI the
terrace adjacent to Lynn Canal. The average
slope of the foundation soils below the tailings
pile is approximately 10 percent, and, therefore,
is classifiedas a low hazard zone (See Figure
4-5, Slope SusceptibilityMap - Alternative E) for
landslides,mass movement, and avalanches.
Site specific investigationswere not completed
in the Site B area; however, based on an
extrapolationof the regional geology, the area is
believedto be underlainby the same sequence
of alluvialand fluvialsands and gravels, till, and
bedrock that underliesSite A.

An analysis of the physicalcharacteristicsof the
tailings based on recent metallurgicaltesting
indicatesthe maximum moisturecontent that
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the bulk tailings could have from the
perspectiveof handleabilityand trafficability
would be approximately 16 and 14 percent,
respectively(Knight and Piesold, Ltd. and SRtC
1991).

A key stabil-~ requirement of the dewatered
tailings in an unsupported pile is resistanceto
liquefactionunder extreme earthquake loading.
Physicaltesting on the tailings indicatesthe
moisturecontent of the bulk tailings must not
exceed 14 percent at the time of placement.
Bulksample testing funher indicatesthe first
phase of dewatering utilizingfilter presseswould
yield a moisture content of approximately17..
percent by dry weight. Therefore, a second
phase of dewatering would be required utilizing
thermal drying to reduce the moisturecontent
to 14 percent by dry weight. At a moisture
content of 14 percent, the tailings should be
handleable and, in good weather, trafficable.

EFFECTS OF ALTERNATIVE F

The geotechnical impacts for AlternativeF
would be the same as identifiedin AlternativeB.

CUMULATIVE EFFECTS

Based on the evaluation of direct and indirect
impacts on the project, the constructionof
AlternativesB, C, D, E, and F would have no
cumulativegeotechnical impacts.

Constructionof access roads and placement of
fill material for construction in areas currently
susceptibleto landslides may add to already
unstable conditions and representa minor
cumulativegeotechnical impact in those areas
only.

SUMMARY

AlternativesA, B, C, D, E, and F include
potential consequences associated with seismic,
landslide,and avalanche hazards. Wmhthe
exception of the No Action Alternative,
AlternativeB and F are expected to have least
environmentalimpact from a geotechnical
standpoint.

AlternativeD has landslide risksassociatedwith
the upper reservoirarea and the tailings pipeline

alignment extendingfrom the Sweeny Creek
tailings area to the mill.

Avalanche risksfor AlternativeB and F are
minimalas compared to AlternativesD and E.
AlternativeD has avalanche potential associated
with the upper resetvoirarea and the tailings
pipeline extending from the Sweeny Creek
tailings area to the mill. Tailings disposal Site A
(AlternativeE) is situated immediately
downslope, but outside, of an avalanche runout
zone.

Most structuresfor all action alternativeswould
have satisfactoryfoundation conditions.
AlternativeC includesan access road and
transmissionline through extensivewetland
areas. AlternativeC offshorefacilitieslocated in
Slate Creek Cove, includingthe dock and
possiblythe marine terminal facility, may require
the installationof deep piles to provide
foundation support through potentiallysoft,
liquefiablesilt.

The KensingtonProject would have certain
impacts on local surface water hydrology. The
activitieswhich could cause impacts on water
resources include mine drainage and discharge,
waste rock storage, tailings storage facilities,
accidental spills, roads, diversionditches, dams,
pipelines,and transportationfacilities
construction. The impacts on surface quantity
and quality associated with each alternativeare
discussed in the followingsections.

EFFECTS OF THE NO ACTION ALTERNATIVE

Wth this alternative,no impacts associated with
mining or miJJingwould take place. One
drainage, Sherman Creek, has been impacted
by the current explorationactivities. A total of
about 15 acres are disturbed. The disturbance
has resultedfrom exploration road, adit, and
facilitiesconstruction. Future impacts from
these should be minimal,especiallywhen
explorationact.Mtiesare terminated and
reclamationis completed.
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EFFECTS COMMON TO ALL ACTION
ALTERNATIVES

Water Supply

The KensingtonProject would require potable
water for domestic use, the mill circuit and for
power supply totaling 190 gpm (0.43 cfs).
Domestic use requires35 gpm (0.08 cfs), the
mill circuit48 gpm (0.11 cfs) and power supply
107 gpm (0.24 cfs). An additional 500 to 1,000
gpm (1.4 to 2.28 cfs) will be supplied to the mill
circuit from mine drainage. During initialstat
up, after temporaty shutdowns,and following
certain maintenance activities,peak water -
demands of up to 342 gpm (0.78 cfs) could be
required (Bechtel, 1991).

An additional 500 to 1000 gpm (1.14 to 2.28 cfs)
will be supplied to the mill circuitfrom mine
drainage. Potable water supply for the mill
circuitwater and domestic needs would be
obtained from a diversiondam on upper
Sherman Creek and from underground mine
drainage. Approximately 1 square mile of
watershed would drain to the diversiondam.
January and February are low flow months.
Average stream flows at the water supply
diversiondam for these 2 months are estimated
to be 1.8 and 1.3 cfs, respectively(data from
1989 upper Sherman Creek). In units of gpm,
the correspondingaverage stream flows are 808
and 579. The limitationfor the water supply
would be the quantity of surface water available
during the winter months. Low flow conditions
in Sherman Creek are quite restrictive. The
lowest recorded flow in upper Sherman Creek
(monitoringstation no. 109) was 0.71 cfs or 319
gpm. Preliminaryinstreamflow requirementsin
lower Sherman Creek are found in Table 4-70,
PreljmMaty Instream Flow Requirements for
Sherman Creek. These values range from 6.2
cfs in December, January, and February to 30.8
cfs in June through October. Water withdrawal
in Upper Sherman Creek that meets these lower
Sherman Creek limitationswould mitigate any
effects to aquatic Me (See Aquatic Resources,
Freshwater).

The Applicant has proposed that a backup
domestic and millwater supply system would
be establishedby using a combination of
available underground mine water and, if
necessary, ground water sources in order to

mitigate impacts to Sherman Creek. These
sourceswould be available during winter
monthswhen sutface water supply may be
unavailable. Surface water restrictionswould be
reauiral bv ADNR to maintain minimumflows in
the down&am areas, or when diversionof
stream flows would be difficultdue to ice
conditions. The proposed water supply system
could cause a temporary reduction of flow in
Sherman Creek. This temporafy flow reduction
could be significantduring winter low flow
periods. After mine closure, flow reduction in
Sherman Creek would cease.

Table 4-10. Preliminary Instream Flow
Requirements for Sherman Creek

JziI!zE
Jan 6.8 6.2

Feb 7.6 6.2

Mar 16.0 9.2

Apr 28.0 20.0

May 47.0 30.8

Jun 61.0 30.8

Jul 37.0 30.8

Aug 50.0 30.8

Sep 46.0 30.8

Ott 44.0 30.8

Nov 20.0 18.5

Dee 6.4 6.2

Sedimentation

Constructionactivitiesare potential sources of
soil erosion and increased sediment loading to
the area streams. During construction, potential
for erosion and sediment loading below the
project disturbance areas greatly increases.
Sediment loading would be greatest during the
initialconstructionperiod and would be less,
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approaching baseline conditions,during
operations. The quantity of sedimentwould be
greatest during pefiods of heavy rainfall (which
would mean heavy runoff) especially in areas
where vegetative cover has been removed.
Actual sediment concentrationswould depend
largely on prevailingweather conditionsas well
as the effectivenessof the erosion control
practices employed. The minimumdisturbed
area common to all action alternativesis 46
acres. The followingactivitiescomprise this
disturbance area.

●

●

●

●

●

Process Area
Employee Camp -
Lower Portal and Access Area
Sedimentation Pond
Marine Terminal at Comet Beach

The Applicant has proposed that non-traveled
disturbed areas would be stabilizedusing a
variety of techniques, includingmulchingand
revegetation. All travel areas would be
graveled. Sediment from areas affected by
constructionwould be controlled by techniques
including straw bale bam”ers,grassfilter
watetways, and sediment collectiontraps in
roadside ditches. Concentrated runofffrom
surface drainage would be routed to sediment
basins.

Precipitationrunofffrom the fuel storage tank
area would collect in lined bermed
embankments. Collected water would be
checked for oil and discharged manually if oil is
not present. If oil is present, the flow would be
treated in the bermed area (oil
skimming/adsorption) or routed through an
oil/water separator before being discharged to
site runoff channels. Any residualoil will be
disposed of off site. Runofffrom the mine and
mill site area would also be routed to the
tailings impoundment or to a special pond for
treatment by settling.

A series of Forest Se~”ce BMP’s (USDA Forest
Service, 1991a) addressing erosion control,
riparianareas and streambank protection,
construction issues (includingroads, quam”es,
borrow pits), snow removal, access and site
cJosurewill be included in the final Plan of
Operations approved by the Forest Service.
The proposed sediment and non-point source
water pollution control measures should be

adequate to protect the local swface water
resourcesfrom potential degradation of water
quality and quant”~. However, the risk of
potential sedimentationimpacts would vary
among alternativesdepending on the area
disturbed and the potential for sediment to be
deliveredto surface drainages.

Sewage Disposal

Sewage generation by the operation would vary
depending on whether an onsite camp is
maintained or not. However, because an onsite
camp would be necessaryduring construction,
total domestic.wastewater flow is projected to
average about 27,000 gallons per day (g@).
The domestic waste stream from the facility
would be expected to have similar
characteristicsto standard high strength
domestic sewage. Domestic waste from the
underground operation and the surface facilities
would be routed to a sump where combined
wastes would be pumped to a secondary
treatment plant.

Treated effluentwould then be routed directly to
the marine outtW The Applicantwould need to
obtain appropriate permitsfor sewage disposal
and wastewater treatment from ADEC. There
would be no significantimpacts to sutface water
resourcesas the treated efRuentis not
discharged directly into any fresh water
resources. Additionally,treated sewage effluent
is such a small percentage (2 percent or less) of
the total effluent being discharged through the
marine outfallthat it has a negligible effect on
the quality of the water released into Lynn
Canal.

A small septic tank/leach field system would be
used to dispose of wastes from the helipad
area.

Mill and Tailings Pond Effluent
Characteristics

Tailings impoundment effluent quality
characteristicswere modeled under four
scenarios. AlternativeB assumes precipitation
of metals and settlingof solids in the
impoundmentfor 48 hours prior to marine
discharge. AlternativesC, D and F (Option 1)
assume enhanced pond settling which
incorporatesthe addition of flocculants to the
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I

efiluent, water level management, and baffles in
the impoundment. AlternativeF (Option 2)
assumes enhanced pond settlingand filtration
of the tailings effluent prior to marine discharge.
AlternativeF (Option 3) assumes enhanced
pond settling, chemical precipitationand settling
of the CIL circuit tailings stream. AlternativeB,
C, D and F (Option 1 and 2) assumethe use of
alkaline chlorinationfor cyanide destructionand
dechlorination, if necessary, prior to discharging
mill effluentto the tailings impoundment.
AlternativesE and F (Option 3) assume the use
of hydrogen peroxide for cyanide destruction.
A complete description of the treatment options
are included in Chapter 2.

Initially,ail 4,oOOtons of ore per day would be
crushed, ground, and cycled through a flotation
circuit. The flotation circuitwould use chemical
flotation aids and collectorsto concentrate gold
in the float. The float would be cleaned and
routed to a cyanidation circuitfor further
concentration. It is estimatedthat
approximately 4 to 7 percent of the total ore
material (160 to 280 tons of concentrate) per
day would undergo cyanidationto extract gold.
A list of reagents that would be used in the
millingprocess can be found in Table 2-2,
Chemical and Reagents Use.

Sodium cyanide is the most potentiallytoxic
reagent to be used at the mill. Cyanide is listed
by the EPA as a hazardous materialand would
be treated to eliminate its hazard potential
before process water and tailingsare routed to
the tailings dam.

Prior to passing through a cyanide destruction
unit, cyanide levels in the leach tails could reach
levels of 500 to 600 mg/1. Cyanide is highly
toxic in the free and dissociatedforms.

Weak metal-cyanide complexes in tailings can
be soluble in water. However, under aerobic
conditions cyanide is quickly converted to
nitratesthrough biological oxidation. Under
anaerobic conditions cyanide in the tailings
would break down through denitrificationto
form gaseous nitrogen compounds. The
movement of cyanide through soilsand ground
water is very limited due to these biological
degradation processes and formation of stable
cyanide-metal complexes includingferro-
cyanides (USDI, undated).

Metals would be present in soluble form in the
wastewater. High lime dosages in the milling
and alkaline chlorinationprocess would
precipitate most trace metals.

Lead nitrate is one of the primary chemicals
used in the mill flotation/separation process. A
soluble salt of lead, lead nitrate would be added
in very small amounts in the primaryflotation
circuit. Lead is relativelyinsolubleand excess or
nonreactivelead cations would form insoluble
compounds (sulfatesprimarily). Laboratory
data (Lakefiekf, 1990) indicatesthat
approximately95 to 99 percent of all the lead in
the process effluentwill be in the particulate
solid form.

Xanthate residuesof up to 2 mg/1 can occur in
waters associated with flotation mill tailings.
Frothersare generally more volatile and are not
anticipated to occur in substantialquantities.
Xanthates can be toxic at levels above 0.1 mg/1
but are unstable in aqueous solutionsand break
down to carbon disulfidewhich is highlyvolatile
and would rapidly dissipate over the surface of
the pond.

Because the KensingtonProject is located in a
net precipitationarea (an area where net
precipitationexceeds net evaporation), a certain
amount of water would be allowed to be
discharged to Lynn Canal under terms set by an
NPDES Permit. Any discharge must be
monitoredaccording to the provisionsof the
NPDES Permit to ensure that establishedwater
standardsare met (See Appendix D, Draft
NPDES Permit).

Modeling

The effluentwater quality for AlternativesB, C,
D, and F were modeled in order to predict the
ability of these treatments to meet draft NPDES
permit levels and to describe subsequent
impacts in marine waters, AlternativeE effluent
concentrationswere estimated.

A descriptionof the model, complete
assumptions,and resultsare found in JMM
(1992). Levels of metals, total cyanide, and
suspended solidswere included in the model.
The effluentpredictionsare made for each
month over a 24 month period. The model
accounts for monthlyvariation in the quantity of
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flow from mine drainage and undwertedsurface
water drainage. The assumptionis made that
the mill effluentwater quality is constant in ail
months. Three water sources are included in
the tailings impoundmentefffuenk mill effluent,
mine drainage and undivertedsurfacewater
drainage. Mill effluentwater quality data was
taken from 46-hour tailingsdecant water
samples (bkefield, 1990). Water quality from
the mine drainage was represented by average
water quality data from the existingsettling
pond (monitoringstation 101). Suspended
sdiis for sutface runoff into the impoundment
was estimated using data from other monitored
sites, and weighing it to account for the percent
of the runoffarea in undisturbedground, in
developed milisite,and in tailings beach. Water
quality for the mill effluentwas based on testing
by Iakefield (1990). For Alternative8, it was
assumed that the concentrationof metals
achieved in the 46 hour decant test would be
achieved after 48 hours settlhg time in the
tailings impoundment. The tailings
impoundmentsare actually designed for a 5 day
settlingtime. For AlternativesC, D, and F it was
assumed that the percent of metals which
would setttewould vary accordinglyto their
volubility. For suspended solidsthe assumption
was made that enhanced settlingwould remove
75 percent of the raw tailings concentrations
Lakefield (1990). Additionalwater treatabil”Ry
studieswill be conducted to determinewhat
treatment is necessaryto meet NPDES permit
levels. The model resultsshould be considered
as comparisons,not as definitivenumbers.

Included in the draft NPDES permit is a
storrnwaterexemptionwhich allows for
discharge of wastewater above numerical
criteriaduring events of the 10 year-24 hour
magnitude and greater.

The model includesthe recycle of water
proposed in the Bechtel (1991) water balance
which will result in the gradual build up of solids
and metals in the pond. Particulateremoval in
the tailings impoundment by settling (without
enhancement) was assumed based on
informationfrom other operations and Lakefield
data (JMM, 1992). A minimum pond settling
time of 48 hours (minimumpond detention time)
was used in the assumptions. An additional50
percent total cyanide loss due to pond
processeswas also assumed (JMM, 1992). The

final combined pond water (inflowfrom the mill,
mine, and sutface water) is either used as
recyclewater to the mill process or discharged
into Lynn Canal through the marine outfall. The
effluentvolume discharged to the Lynn Canal
varies monthlyas a function of surface runoff
and mine water discharge (JMM, 1991).

Estimatedconcentrationsof parametersthat
could be present in the tailings pond effluentare
displayed in Table 4-11, Estimated Water Quality
for the Mill and Tailings Impoundment Effluent-
AlternativesB, C, f), and F. The predicted
effluentconcentrationsshould be compared

. . with-the Draft.NPDES and marine aquatic Me
standardsshown in Table 4-12, Draft NPDES
PermitLimitsand Marine Aquatic Life
Standards. All treated effluent is proposed to
be dischargedthrough a marine outfall. (See
Aquatic Resources - Marine, Chapter 4). Under
normal operation, no impacts to Sherman or
Sweeney creeks would occur since there would
be no dischargeto the creek. However, there is
a remote Possibllii of an accidental system
failurewhich is addressed in the following
section.

Accidental Spills

The only pathway for contaminationof surface
water streamsfrom potentiallytoxic effluent
would be from an accidental spill or rupture of
eitherthe marine discharge pipeline. A rupture
of the marinedischarge pipelinewould release
treated water from the tailings pond.

Accidental spillsof mill or tailings effluentcould
impact surface and ground water quai.Ryby
cyanide heavy metal contamination. Metal ions
in the tailings pond effluentsthat are projected
to reach concentrationsabove acute or chronic
toxicity criteriafor fresh water organismsinclude
copper, lead, and zinc. Water quality criieria
used for this determinationwere derived from
EPA (1976 and 1986) and the Federal Register
(45 FR 11-28-90,50 FR 7-29-85). For hardness
dependent criteriaaverage hardness (42 mg/1)
for upper Sherman Creek, Station 109 was
used. However, metal ions that approach toxic
concentrationlevel in mill or tailings pond
effluent (lead, zinc, copper) have very low
volubilityin neutral or alkaline waters and low to
negligiblemobilityunder environmental
conditionsassociated with ground water and
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Table 4-11, Estimated Water Qualitv for the Mill and Tailings lm~oundment Effluet Alternatives B, C, f) and F

Alternative F

-,

AJternatke B2 Alternative C, D and F (Option 1)3
Option 23’8 Option #’4

Parameter’

High

0.640
0.007
0.002
0.005
0.026
0.087
0.011
0.057
0.008
0.222
0.001
0.024
0.131
0064
0.029
0.031
0.799

High

0.956
0.010
0.002
0.007
0.039
0.064
0,016
0.067
0.077
0.351
0002

Low Average

0.621
0.008
0.002
0.005
0.031
0.034
0.010
0.044
0.054
0.223
0.002

High

0.887
0.011
0.(332
0.007
0.040
0.067
0.017
0.070
0.080
0.345
0.002
0.037
0.2Q4
0.100
0.060
0.031
7.015

Average

0.416
0:005
0.001
0.003
0.021
0.039
0.007
6.037
0.005
0.149
0.001
0.017
0.080
0.038
0.019
0.018
0.636

High

0.480
0.006
0s301
0.004
0.022

o?

0.010
0.038
0.037
0.183
0.001
0.021
0.120
0.059
0.028
0.034

16.225

AverageLow Average Low Low

Afuminum (At)
Arsenic (As)
Beryllium (Se)5

Cadmium (Cd)5
Chromium (Cr)
Chlorine (Cl)
Cobalt (Co)5
Copper (Cu)
Lead (Pb)
Manganese (Mn)5
Mercury (Hg)5

0.384
0.006
Oml
O.(M3
0.021

07

0.007
0.028
0.031
0.141
0.001
0.017
0.079
0.038
0.022
0.024

11.806

0.284
omct5
OJIO1
0s03
0.020
0.014
0.004
0.021
0.028
0.111
0.001

0.286
0.005
0.001
0.003
0.020
0.014
0s304
0.021
0.028
0.112
0.001
0.014
0.047
0.022
0.019
0.009
4.932

0.636
0.008
0.002
0.005
0.031
0.039
0.O1O
0.045
0.055
0.228
o.c02
0.026
0.122
0.059
0.039
0.018
5.826

0.180
0.003
0.001
0.002
0.013
0.014
0.002
0.018
0.003
0.074
0.001
0.008
0.031
0.014
0.009
0.009
0.513

0.261
0.005
0.001
0.003
0.020

07

0003
0.019
0.027
0.105
0,001
0.013
0.043
0.019
0.017
0.016
8.357

+’
N

Nickel (Ni)
Seienium (S8)5
Thorium (Th)5

Zinc (Z@
Totai Cyanide
TSS

0.014
0.046
0.021
0.018
0.018

37.861

0.036
0.198
0.096
0.057
0.069a

127.099

0.025
0.119
0.067
0.038
0.043

81.663

)oncentratlons m mg/lltierwise noted
8 hour pond treatment.

3Assumes enhanced settling by fiocouient addition and pond fiow management prior to disoharge,
4Chemicai treatment of iea~h ckcuit effluent.
5~ncentrations are over estimated due to using deteotion iit?lits for initial calouiations,
einc[udes filtration Of entire dfiuent ‘tream o
7ksumes H202 treatment of ieach circuitfiltrate.

8ktual concentrations wouid probabiy be lower due to naturai degradation.
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Table 4-12, Draft NPDES Permit Limits and Marine Aquatic Life Standards

Draft NPDES Permit Limits2 Marine Aquatic Life Standards
Parameter’

Daily Ave Monthly Ave Marine Fresh3

Aluminum (Al) NL NL NL NL
Arsenic (As) 5.e 3.414 0.036 0.050
Beryllium(Be) NL NL NL NL
Cadmium (Cd) 0.164 0.054 0.0093 0.001
Chromium (Cr) 8.24 5.04 1.10 0.01
Chlorine (C!) 0.2 0.08 0.001 0.002
cobalt (co) NL NL NL NL
Copper (Cu) 0.154 0.094 0.0029 0.012
Lead (Pb) . 0.6-’ 0.34 0.0066 0.0032
Manganese (Mn) NL NL NL NL
Mercury (Hg) 0.0024 0.0014 0.000025 0.000012
Nickel (Ni) 1.07 0.654 0.0083 0.096
Selenium (Se) 11.* 7.14 0.054 0.055
Thorium (Th) NL NL NL NL
Zinc (Zn) 1.54 0.754 0.086 0.057
Total Cyanide 0.1 0.06 0.001 0.005
TSS 30 20 NL NL
I M- limit em+ in A..4+ NIDnc@ D.-it
L - ITU IM1llL aGL Ill ulaIL Iwruku rGIIIuL.

‘Concentrations in mg/1 unless otherwisenoted.
2SeeAppend~ D.
3Limitsare hardness dependent for metal ions typicalvaluesDresent.
‘Measured as total recoverable.

. .

surfacewaters in the KensingtonProject area
(USDI, undated).

Cyanide concentrationsestimated for both
tailings pond and mill effiuentsare slightly
above fresh water chronic levels (EPA, 1986).
Actual levels of toxic cyanide compounds
released from an accidental effiuentspill or
tailings pond seepage are likelyto be very low
due to natural cyanide degradation in the pond.

Ammonia and nitrate are final cyanide
degradation products. Ammonia concentrations
in the tailings pond could approach 32 mg/1.
(Clay, 1991). Chronic toxicity levelsfor
Sherman Creek, assuming a pH of 7.5 and
temperatures between Oand 20 degrees C
range from 1.5 to 2.5 mg/1 (EPA, 1986).

Ammonia is converted to nitriiesand nitrates
through bacteriologicaloxidation under aerobic
conditions. However, breakdown of high
concentmtions of ammonia in naturalwaters is
a slow process due to low numbers of vitrifying

bacteria and low detention times. Therefore,
accidental spillage of tailings pond effluent into
sutface waters could result in a significantwater
quality impact from higher concentrations of
ammonia.

Accidental spillsof ore processing reagents or
fuel could occur at or enroute to the Kensington
Project site. There is also a possibil.Ryof a
rupture or leakage of the tailings slurry, return
water, effluentdischarge, or LPG pipelines. The
effects of accidental spillsor ruptureswould
depend on the nature and volume of the
material spilled,whether the spilled material
would reach surfacewater, the flow volume of a
receivingstream, and the effectivenessof the
spill countermeasureresponse. For a .1
discussionof spill impacts on fisheries see ,

Aquatic Resources - Freshwater and Aquatic
Resources - Marine, Chapter 4.

The potential for contamination of the
environmentby the breakage or rupture of the
pipelineswould have to be considered during
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design and construction. Daily visual
inspectionsas well as instrumentalmonitoring
would be required and continuous balancing of
flow at the mill and process area would be
necessaty. As well as constant instrumental
monitoring,these operational procedureswould
also provide a method for evaluatingthe
potential for leakage. Weather conditions,final
design characteristicsof the pipelines,and the
efficiency of emergency shutdown procedures
would determine the potent”~ for contamination
of surface water resources. Another concern
would be a rupture of the tailingsslurrypipeline
(AlternativeD) that would cause sediment
loading to either Sherman Creek or Sweeny
Creek, and subsequentwater qual’~ impacts to
wildlifeand aquatic Iiie.

Pipelineswould be located to avoid surface
water streamswherever possible. The potential
for pipeline rupturesfrom geologic hazards are
discussed in the Geotechnicai Considerations
Section. The probabilityof a rupture in the
pipelineswould, in part, be proportionalto the
length of pipeline required in each alternative.
Leak preventativedesign measuresfor the
pipelinesand facilities,and for the SPCC Plan
developed for the KensingtonProject should
minimizethe potential for accidental spillsand
subsequent impacts.

The potential impacts from a worst case
pipeline break are analyzed for each alternative
in the appropriate sections.

Underground Mine Drainage

The mine discharge would be collected in a
sediment pond or in the tailings impoundment
when the sediment pond is inundated. The
sediment pond water would be recycled to the
mill and/or treated and discharged under the
NPDES Permit through the marine outfallvia the
tailings impoundment. Water quality monitoring
during the mining operation would indicate if
mine waters could be discharged to Sherman
Creek without treatment after closure of the
mine. (See Ground Water Hydrology). No
sutface water contaminationfrom the mine
water discharge is anticipated.

Waste Rock Disposal

All action alternativesconsider temporary or
permanentwaste rock storage within the project
area. Waste rock would be used in the
constructionof tailings embankments and road
surfacingin ail alternativesexcept AlternativeD
(Sweeny Creek). A permanent waste rock
storage would be required in the Sherman
Creek drainage for AlternativeD. Temporary
waste rock storage would be used in the other
alternat”wes.Swface flow over the development
waste rock stockpileswould be controlled and
routed to sediment ponds or other sediment
control structures. Contributions of sediment or
Ieachate from waste rock storage to local
sufface water streamsfrom waste rock
stockpilesare not expected to be significant.
(See Ground Water Hydrology, Chapter 4).

EFFECTS OF ALTERNATIVE B

AlternativeB (Applicant Proposal) would restrict
all impacts associated with the Kensington
Project to the Sherman Creek watershed. In
addition to the common impacts discussed
above, AlternativeB would include a tailings
impoundmentto be constructed on Sherman
Creek and diversionsof upper Sherman Creek,
an unnamed tributaryto Sherman Creek, and
Ophir Creek around the tailings impoundment.

The Applicant proposesto pass the tailings
through a cyanide destruction process (alkaline
chlorination)prior to mbdngthe flotation and
cyanidationtailings. The alkaline chlorination
process produces carbon and nitrogen end
products, sodium bicarbonate, nitrogen, sodium
chloride, and water, all of which are nontoxic.
Excess chlorine,a reactive chemical, could also
be present in the tailings stream. By-products
of chlorineare described in JMM (1992).

Site Development

The total area disturbed in AlternativeB is 275
acres. There are about 2.0 miles of disturbed
stream channel, 2.8 miles of pipelines, and 2:1
miles of stream channel diversion structures
under this alternative.

Initial constructionfor AlternativeB would
include roads, camp and mill facilities,a water
supply diversionand storage facility on upper
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Sherman Creek, diversionchannels around the
tailings impoundment,drainage and sediment
control structuresand temporary waste rock
storage. The total area disturbed in Alternative
B is 275 acres. There are about 2.0 miles of
disturbed stream channel, 2.8 miles of pipeline
(1 mile of changed effluent pipeline, 1.8 miles of
LPG pipeline), and 1.5 miles of stream channel
dwersion structures under this alternative.
Constructionactivitieswould temporarily
increase sdlmentation in local streams.
Drainage and sediment control plans would
reduce impacts to local streams. Construction
ac%witiesduring periods of heavy rainfallor
snowmelt should be closely coordinated with --
these sediment control plans to minimizethe
impact

Tailings DIspoeal

Upper Sherman Creek flowsj includingflows
from the small unnamed tributary entering
Sherman Creek from the southeast,would be
diverted from the south side of the tailings
impoundment via a buried pipeline sized to
convey the 25-year, 24-hour storm event of
188 Cfs.

The Ophir Creek diversionwould be sized to
convey the PMF of 1,245 cfs. It would require
two diversionstructures,a diversionchannel
along the side slope above the north side of the
impoundment and a concrete spillwaythat
returnsdivetted flow to Sherman Creek below
the impoundment. Significantenergy
dissipationwould be required in the spillway
and where diverted flow re-enters lower
Sherman Creek.

Temperature alteration in lower Sherman Creek
due to the removal of vegetation canopy and
alteration of flow patterns of the d~erted flow
from Ophir Creek is not expected to be
significant. According to Everest and Harr
(1982), southeastAlaska is not located in a high
riskzone for solar heating of exposed stream
reaches. Using a method outlined in Brown
(1970), this general statement regarding the
effect of canopy removalalong the Ophir Creek
diversionon temperature in lower Sherman
Creek was confirmed (Shangraw, 1992). Even
though the impact from increasingtemperature
in the low flow summer period seems slight,
continuous measurementof temperature has

been initiatedin lower Sherman Creek (See
Chapter3, Surface WaterHydrology).

Undivertedsurface runofffrom the tailings
impoundment basin would be routed through a
diversionconduit alongside the original creek
bed during constructionof the tailings
embankment. The d~ersion conduit would form
part of the system used to release net
precipitationfrom the tailings facilii during
operations. Wfihin the facil.Ry,the upstream end
of the conduit would be connected to a valved
decant system. Downstream of the
embankment the discharge would be conveyed
to the marine outfall (Knightand Piesold, Ltd.,
1990).

Worst case scenariosfor a tailings dam fdlure
(See Geotechnica/ Consh5erations,Chapter 4)
indicate that a 17,000 cfs peak discharge,
equivalentto 10 times the probable maximum
flood for the watershed, could be delivered to
Sherman Creek. An estimated 215,000 tons of
tailingswould be removed from the
impoundment. Massive quantities of soil and
rock debris would also be entrained as the flood
peak scoured the stream channel and upper
channel sidestopes. Additional debris loading
from shallow mass wasting of channel
sideslopeswould likely contribute additional
sedimentto the flood flow in Sherman Creek.
This is a worst case scenario and is not
expected to occur.

The amount of matetiai entrained in this debris
flow was estimatedto be fwe times the quant”~
of tailingswashed out from behind the dam
(Hydro-Geo Consultants, Inc., 1991). Therefore,
the potential toxic effects of the released tailings
would be minimal because of m.king with inert
sediments. Physicaldestructionto stream
habtit in Sherman Creek would be very
serious. Pools would ffllwith debris and
spawning gravelswould be covered by several
feet of sediments. It would take many years for
stream habtit to return to a stable condition.

After mine closure, the Sherman Creek and
Ophir Creek dwersionswould be removed.
Both streamswould be reconstructed and
routed through the tailingsfacility. The
reconstructedchannels would be sized for PMF
and engineered as self-maintainingchannels.
Flow in the reconstructed Sherman and Ophir
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creeks channels would be routd to the final
surface pond and then around the notth side of
the tailingsfacility to the concrete spillway
chute. Permanent erosion control measures
would be taken to protect surfacewaters from
turbidity originatingfrom disturbed areas. A
program for regular inspectionand maintenance
of constructed channels and the spillway,would
be required in perpetuity after mining is
terminated.

Effluent Water QuaIii

Alkalinechlorinationtreatment units can reduce
cyanide levelsto approximately0.5 to 2 mg~l
(Lakefie/d, 1990). Dilutionwith flotation waste
would reduce cyanide concentrationsto
approximately0.05 to 0.1 mg/1 withinthe
tailings pond. Further reduction of cyanide
would occur as a result of exposure to air and
sunlightand also by dilutiondue to precipitation
withinthe tailings pond.

Effluentwater quality under AlternativeB would
meet all draft NPDES permit limitationsfor
metals. The maximum projected value for total
cyan.kieslightlyexceeds the monthly average
limitation. The draft NPDES limitationsfor 1SS
would not be met under AlternativeB. (See
Table 4-11, Estimated Water Qua/ity for the Mi//
and Tailings Impoundment Effluent - Alternatives
B, c, f),F).

Accidental Spills

Pipeline breaks pose a potentialwater quality
concern for Sherman Creek. Approximately
4,700 feet of the tailings effluent pipeiinewould
be capable of discharging potentiallytoxic
concentrationsof some metals, cyanide and
ammonia into Sherman Creek. Under a worst
case situationwhere 100 percent of the spill
directly enters a surface drainage channel and
discharge continues for more than 1 hour after
the break occurs, significantshort term water
quaiity impacts that exceed acute toxic criteria
couid be anticipated during low flow conditions.

Locating the tailings pond in the Sherman Creek
drainage below the proposed mill site would
provide an additional layer of protectionfor
surface water. The tailings pond would sewe as
backup containment (to in plant measures) for
any material spills in the process plant. The

containmentwouid only be effective if project
personnel ciose the tailings pond decant
immediatelyfollowing a spill.

EFFECTS OF ALTERNATIVE C

The majority of the facilitieswould remain in the
Sherman Creek drainage, as presented in
AlternativeB, however, a road would be
constructedfrom the Sherman Creek site to
Slate Creek Cove in Bemers Bay. Tailings
disposal and water supply impacts would be the
same as presented in AlternativeB. The total
acreage disturbed in AlternativeC is 392 acres.
There are about 2.0 miles of disturbed stream
channel, 10.0 miles of pipelines,and 2.1 miles
of stream channel diversion structuresunder
this alternative. The spillwaywhich returns
diverted fiows to Sherman Creek would be
riprapped instead of concrete lined as indicated
for AlternativeB.

Site Development

The total acreage disturbed in AlternativeC is
392 acres. There are about 2.0 miles of
disturbed stream channel, 10.0 miles of pipeline
(1 mile of effluent pipeline, 9 miles of LPG
pipeline), and 2.1 miles of stream channel
diversionstructuresunder this alternative.
Constructionof the access road to Berner’sBay
(117 acres) would have an effect on stream
courses along the proposed route. The major
drainage to be crossed would be Sweeny
Creek. Small or transitorydrainage courses
wouid pass under the road in culverts. The
culvertswould be spaced to keep water from
pooiing on the uphili side of the road. Spacing
would minimizeflow concentrations below the
culverts. Sufface and subsurfacerunoffwould
be intercepted by the road and routed a few
hundred feet before being allowed to proceed
downhili. Flow spreading devices and natural
infiltrationof runoffthrough vegetation and
subsoii below the culvert crossingswould need
to be incorporatedto minimizeerosion and
overland flow to the streams. An LPG pipeline
would aiso be constructed aiong the access
road.

Runoffat the marine terminal facility in Slate
Creek Cove would have to be controlledto
minimize impact to the waters in Siate Creek
Cove. Sedimentation ponds or other sediment
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control devices would be requiredto minimize
sediment loading or turbid~. Increased
turbid”Ryand sediment loading could be
expected during constructionof the road to the
marinefacility in Slate Creek Cove. Extraction
of rock from rock quarries enroute could also
increaseturbiii and sediment loading.
However, the turbiiity and sedimentationshould
decrease substantiallyafter initii construction.
Again, Forest Service BMPs regarding road
construction,erosion control and streambank
protectionwould need to be implemented.
These will be specified in the final Plan of
@erations.

Tailings Disposal

Tailings disposal varies from AlternativeB only
with regard to the spillway. The spillway
returningflows to Sherman Creek below the
tailings impoundment would be lined with
riprap. This spillwaywould provide effective
energy dissipationand would require
maintenance to minimize guiiyingand
sedimentation. A riprapped spillwaywould be
constructed to resemble natural conditions.

The surface area disturbed by a riprap spillway
would be at least twice as much as that
required by a concrete spillway. Additional
ground disturbancewould be required if the
source for the riprap were withinthe project
area but outside the impoundmentarea. There
are differingopinions on the longevityand
stabilityof the two channel surfacingmethods,
and the frequency and cost of repairs (Knight&
Piesold, 1991, Paul & Hartsog, 1991). Both
surfacing methods would require perpetual
maintenance, which would be financed by the
applicant.

Effluent Water QuaIii

The impacts from effluentwater quality would
be the same as described for AlternativeF,
Option 1. EffIuentwater quality under
AlternativeC meets all draft NPDES permit
limitations.

Accidental Spills

The impacts from accidental spillswould be the
same as AlternativeB.

EFFECTS OF ALTERNATIVE D

Two major drainages in the area would be
affected by this alternative Sherman Creek and
Sweeny Creek. The tailings impoundment
would be located in Sweeny Creek. This
alternativewould require additional access
roads, a permanent waste rock disposal area,
and a rock quarry located near the tailings dam.

Site Development

Site development would be similarto that
described for AlternativeB, but both Sweeny
and Sherman creeks would be affected. The
total area disturbed in AlternativeD would be
229 acres. There are 1.7 miles of disturbed
stream channel, 3.6 miles of pipeline (1.2 miles
of effluentpipeline, 2 miles of tailings slurry
pipeline, and 0.4 miles of LPG pipeline), and 1.1
miles of stream channel diversionstructure
under this alternative. Constructionin the
Sweeny Creek drainage would include the
tailings impoundment, quam”esand borrow pits
for constructionmaterials,diversionof Sweeny
Creek around the tailingsfacilii, and a slurry
pipelineto transpott tailingsfrom the mill to the
impoundment.

The steep slopes surroundingthe Sweeny
Creek tailings impoundmentwould be
susceptibleto erosion and stabilityproblems.
The borrow pits are located in flatter areas of
the drainage and are not close to Sweeny
Creek. Potential for contributionof sediment to
the stream for this source is not significant. The
tailings pipelinewould follow hillsidecontours.
If this pipeline is ruptured by landslide activii
tailingswould eventuallydischarge into surface
streams.

Tailings Disposal

The development of a Sweeny Creek tailings
impoundmentwould require diversion of runoff
and stream flow. The sidehillsin Sweeny Creek
are relativelysteep, requiringdiversion channel
designs based on topographic constraints. The
diversionon the east side of Sweeny Creek
would be sized for a PMF (1,811 cfs). An
increase in turbidity and sediment loading could
be expected in Sweeny Creek as a result of this
construction. The tailings embankment in
Sweeny Creek is projected to be 370 feet high.

1
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Energy dissipatorsin the riprap spillwaybelow
the impoundmentwould reduce returnedflow
velocities into Sweeny Creek.

Impacts from failure of the Sweeny Creek
tailings impoundmentwould be similarto those
described for the Sherman Creek tailings dam
failure scemrio.

Effluent Water QuaIii

The impacts from effluentwater quality would
be the same as described for AlternativeF,
Option 1. Effluentwater qual”~ under
AlternativeD meets all draft NPDES permit
limitations.

Accidental Spills

The possibilityof a tailings pipeline rupture
increases in AlternativeD because this
alternativehas 2 miles of tailings slurrypipeline
from the mill to the Sweeny Creek
impoundment, not found in any other
alternative.

Approximately4,000 feet of the Sweeny Creek
tailings slur~ pipeline could potentially
discharge into a tributary of Sherman or
Sweeny creeks if a major pipeline break
occurred. This alternativewould also require a
tailings effluent line along Sweeny Creek.
Approximately3,000 feet of this effluent line
could potentiallyspill into Sweeny Creek. A
major tailings shrry spill directly into Sweeny
Creek would likely result in significantshort term
water quality impacts.

The Sweeny Creek tailings impoundment would
not provide the backup protection against spills
that the Sherman creek location provides in
AlternativeB, C, and F.

EFFECTS OF ALTERNATIVE E

As in AlternativeB, AlternativeE (Dewatered
Tailings) would restrictall impacts of the project
to the Sherman Creek drainage. WRhthe
exception of impacts associated with the
Sherman Creek tailings impoundment, which
would be eliminated,all other impacts would be
the same as AlternativeB.

Sie Development

Development of the site under this alternative
would vary from the previousdescriptions
because of the tailings location. This alternative
would not require any stream channel
diversionsfor construction of the tailings
impoundment. However, drainage and
sediment control structureswould still be
needed around the tailings disposal area. The
total surface area disturbed in AlternativeE
would be 237 to 243 acres. There would be no
disturbanceto existingstream channels. This
alternativewould require 2.2 miles of pipeline
(Sic A, 0.4 miles of effluent pipeline, 1.8 miles
of LPG pipeline) or 1.9 miles of pipeline (Site B,
0.1 miles of effluent pipeline, 1.8 miles of LPG
pipeline) and 0.9 mile of upland flow diversion
channels.

Tailings Disposal

There are two alternativesite locationsfor
dewatered tailings disposal. Site A is located
on a hillsideabove Sherman Creek. Its
proximityto Sherman Creek could contribute
sedimentto the stream in the event of a fdlure
of the pile. (see Geotechnictd Considerations).
Sie B is located on the more moderate slopes
adjacent to Lynn Canal. Failure of the pile on
site B would increase sediment loading in Lynn
Canal. Diversionof surface water flows around
both proposed dewatered tailings disposal sites
would be required. The seepage pond below
both tailings sites would need to be cleaned
regulatly as they would accumulate sediment
from direct runoff of the tailings. Erosion and
gullyformation on the tailings pile at either site
could be a significantmaintenance problem due
to the fine nature of the compacted tailings.
The potential for erosion would decrease once
vegetation cover is establishedafter
reclamation.

A sedimentationpond, adjacent to the mill site,
would be required to accommodate mine
drainage and surface runoff and recycling of
process and wastewater. It is possiblethat a
major seismic event could cause a failure of the
dewatered tailings embankment resultingin
minor amounts of downslope movement of
dewatered tailings. (See Geotechnictd
Considerations, Chapter 4). itis very unlikely
that significantquantitiesof tailingsfrom site A
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would be transported to Sherman Creek.
Potential impactsfrom mass wasting of the
tailings pile at site A are, therefore, minimal.
Failure of the site B dewatered tailingsfacilii
also has low potential for affectingwater quality
in Sherman or Sweeny creeks.

Effluent Water QuaIii

Effluentwater to Lynn Canal would be
generated from three sources, the dry tailings
area settling pond, any process area storm
water (surface, snowmelt) runoff,and water
discharged from the ore millingprocess. The
dry tailings disposal area would be graded and
provided with sufface runoffdiversionsto
eliminate as much contact with the dewatered
tailings as possible; however, the 170 acres
projected as necessaryfor the disposal of ail
the tailings material produced would generate a
significantamount of surface runoffand
drainage as a result of incident precipitationand
snowfall.

The average annual runoffcollected by the
tailings pond was estimated to be approximately
1,300 acre-ft.

Trace cyanides in a compacted dry tailings
(moist at 70 to 80 percent soiiis in place) will
be more likely to remain in the material for a
longer period. Testing conducted with spent
cyanides contained in washed waste rock
indicatesthat natural cyanide voiatiiiition/
destruction occurs faster if the material is
allowed to age uncompacted in the presence of
oxygen and sunlight before final in-place
stabilization. Ideally a thin (12 to 18”) lift of
material should be placed and allowed to sit for
several days (5 to 10) before compacting in
place. In an area such as Kensingtonwith
severe climatic conditions, this may not be
practical from an operational standpointand
material may have to be compacted at the time
of placement to maintainthe correct moisture
dens”~ relationship. Any residualcyanide
discharged to the tailings/sedimentation pond
would be in the form of strong acid dissociable
cyanide - very stable metal cyanide complexes.
These materialswill undergo very little further
degradation in the sedimentation pond other
than settling in the case of insoluble iron
cyanide solids. These materialsare considered
environmentallyunavoidable and benign.

Additionaldischarge sourceswould include site
drainage and surface runoffwhich would
contributeto the tailings disposal area.
Because of the diversionsdiscussed previously
and the location of the tailings area this is
expected to be minimal.

Another effluentsource would be water
discharged from the ore millingcircuit in order
to prevent solidsand salt buildup. The volume
of this dischargewould be expected to be in
the range of 200-300 gpm. This discharge
would be treated in a manner similarto the CIL
circuittreatment described in AlternativeF
(chemical precip”titionand solids removal).
The total effluentflow from the combination of
the three sourceswould nangefrom a low of
approximately900 gpm to a projected
maximum of approximately5,000 gpm. The
water quality of this effluentwould be
dependent upon the ability to place and
stabilizethe dry tailings material;the water
quality characteristicsof the runoff and the
effectivenessof removal in the settling pond.
Additionalwastewater treatment might be
needed to meet draft NPDES permit limits.

The geotechnical evaluation of the stabilii of
the in-place dry tailings (Knightand Piesold,Ltd.,
1991), indicatedthat the material would be
subject to erosion under intense precipitation
events. Based on these projections, it would be
assumed necessaryto provide a relativelylarge
settling pond (2 to 3 acres) and some form of
final treatment (filtrationor chemical treatment)
to meet the effluentwater qual”~ objectives.

Accidental Spills

The marine outfallwould be connected by
pipelineto the process and camp area. The
pipeline would be roughlytwice as long as the
pipeline exitingfrom the Sherman Creek tailings
impoundmentthus increasingthe probabil”~ of
failure. Sie B has approximately 8,000 feet of
mill pond effluentpipelinethat could potentially
spill into Sherman Creek, while Site A has 5,200
feet of effiuentpipelinethat could result in a
major spill in the Sherman Creek drainage.
Water quality impacts from such a spill would
be identicalto those described for Alternatives
B and C.
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The dewatered tailings disposalwould not
provide the level of backup spill protectionthat
the Sherman Creek location in AlternativesB, C,
and F provides. However, the sedimentation
pond located below the process area would
serve in a similarcapacity as the tailings
impoundment.

ALTERNATIVE F

AlternativeF is the same as applicants proposal
with two exceptions; the marine outfall is
located south of Point Sherman and three water
treatment options are presented. Option 1
includes enhanced settling in the pond using --
water level management and baffles. Alkaline
chlorinationwould be used for cyanide
destruction. A dechlorinationcircuitwould
follow alkaline chlorination. This option focuses
on removal of suspended solidsfrom the
effluent stream. Metals would also be removed
as they exist in particulateform. Option 2
includes enhanced settling in the pond followed
by filtrationof the whole effluentstream.
Alkalinechlorinationfollowed by dechlorination
would be used for cyanide destruction. This
option focuses on further enhancing suspended
solids and other particulate removal. Option 3
includes chemical precipitation/settlingof leach
circuit effluent prior to disposal in the tailings
pond. Cyanide destruction under this option
would be through hydrogen peroxide treatment
of the liquid separated from the leach circuit
solids. This option focuses on converting
dissolved metals into particulateform for
removal.

Site Development

The total surface area disturbed in AlternativeF
would be 277 acres. Impacts from site
development would be the same as Alternative
B except an additional two acres would be
disturbed for the constructionof a water
treatment plant.

Tailings Disposal

Impacts from the tailings disposalwould be the
same as described in AlternativeB.

Effluent Water QuaIii

The three treatment scenarios are presented to
provide a reasonable range of expected effluent
water quality, and to compare the effectiveness
of using feasible treatment methods.

Additionalstudy would provide informationused
in the final design process. Specific treatments,
such as types of flocculants, and need for
filtration,would be based on these studies.

Resultsfrom the options modeled here are
presented in Tab/e 4-77, Estimated Water
Quality for the Mill and Tailings Impoundment
Effluent - Alternatives B, C, D, and F. The
effectivenessof each option in reducing
constituentsis shown in Table 4-13, Water
Treatment Process Comparison. Option 2,
representingfiltrationbelow the impoundment,
providesthe lowest concentrationsof total
cyanide, lead, zinc, and suspended solids.
Option 3 providesthe same or slightly lower
concentrations(than Option 2) for the monthly
average and high values of other metals.
According to this modeling, all three options
meet draft NPDES criteria.

Additionalwork to optimize gold extraction
could lead to development of other options that
would also meet NPDES Permit limitations.

Accidental Spills

Affects on Sherman Creek due to an accidental
spill or rupture could still have the short term
water quality impacts described for AlternativeB
because the filtrationplant would be
constructed near the beach area. Water quality
in the effluentpipelinewould be slightlybetter
than AlternativeB due to the enhanced settling
option in the tailings impoundment, but slightly
worse than AlternativeF resultsshown on Table
4-11, Estimated Water Qualify for the Mill and
Tailings Impoundment Effluent, Alternatives B,C,
D and F because the filtrationwould not yet
have taken place.

The potential for backup spill protection would
be the same as described for AlternativeB.
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Table 4-13, Water Treatment Process Com~arison

Alternative F, Option 1 Alternative F, Option 2 Alternative F, Option 3
Alternative B

Parameter Concentration’ Concentration’ Removal Eff,Z (%) Concentration’ Removal Eff,2 (%) Concentration’ Removal Eff? (%)

ksenio (As) I 0,010 I 0.011 I o I 0007 I 30 I Oaoa I 40

Chromium (Cr) I 0.039 I 0.040 101 0.026 I 33 I 0.022 I 44

Copper (Cu) 0.067 0.070 20 0.057 15 0.03s 43

Lead (Pb) 0.077 0.030 0 0006 90 0.037 52

Nickel (M) ! 0,036 [ 0.037 ! o ! 0.024 ! 50 ! 0.021 ! 50

Zino (Zn) I 0.057 I 0s)60 I o I 0.029 I 49 I 0.028 I 51

Total Cyanide o#069 0.031 55 0.031 55 0.034 51

TSS 127,099 7.015 95 0.799 99 16.225 6a

ote: All concentrations are in mg)i
3ased on high vaiues from 25 month model by JMM (1992).
?emoval efficiencies compared to Alternative B.
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CUMULATIVE EFFECTS

The Jualin Project is located in the Johnson
Creek drainage immediatelywest of the
Sherman Creek drainage. If the Jualin Project
is developed into a mining operation, there
should be no cumulativeswface water impacts
associated with the actual mining or ore
processingactivitiesfrom the two sites.
Johnson Creek drains into Bemers Bay, while
Sherman Creek and Sweeny Creek drain into
Lynn Canal. Some minor cumulativewater
quality impacts could occur if two marine
terminalsare located in the Slate Creek Cove
area (AlternativeC, Berners Bay Access).
Presently,the Jualin exploration project has a
small marine facility on the east side of Slate
Creek Cove with a laydown area several
hundred yards from the beach.

SUMMARY

The impact of water withdrawal from Sherman
Creek on instreamflows during low flow periods
is common to ail alternatives. The proposed
alternativewater supply source from ground
water and/or mine water would mitigate effects
to instreamflows.

Effects of sedimentationfrom site development
activitieswould also be common to all
alternatives. Constructionactivitiesmay
temporarily increase sedimentation in local
streams. The risk of sedimentationis related to
the soil types, amount of disturbance, and the
proximityof constructionto the streams.
Drainage and sediment control plans would
minimizethe impactsfrom sedimentation.

AlternativesB, C, D, and F have conventional
tailings disposal in tailings impoundments, either
in Sherman or Sweeny creeks. Diversionof
Sherman and Sweeny creeks around these
impoundmentsand reclamation of stream
channels after mine closure are also common to
AlternativesB, C, D, and F. AlternativeE does
not require diversionof stream channels around
the two dewatered tailingsdisposal site options
(A and B).

AlternativeB would exceed the draft NPDES
limitationsset for TSS and slightly exceed the
limitationsfor total cyanide. AlternativeF,
Options 1,2, and 3 meet all draft NPDES

limitations. All alternativeswould require a
mixingzone to meet marine aquatic life
standards. Effects of a m“~ingzone are
discussed under Aquatic Resources - A.4arhe,
Chapter 4.

Accidental spillsfrom the marine outfall pipeline
(all alternatives)or tailings slurry pipeline
(AlternativeD, Sweeny Creek) could cause short
term water quality impacts to Sherman and
Sweeny creeks, A major break could cause
water qual”~ parametersto exceed acute fresh
water toxicity criteria. The risk associated with
a pipeline rupture is related to the length of
pipeline exposed to natural and operational
hazards and the proximityto drainage channels.

The KensingtonProject would have certain
impacts on local ground water hydrology. The
activitieswhich could cause impacts on water
resourcesinclude mine drainage and discharge,
waste rock storage, tailings storage facilities,
accidental spills, roads, diversionditches, dams,
pipelines,and transportationfacilities
construction. The potential impacts on ground
water quantity and quality associated with each
alternativeare discussed in the following
sections.

EFFECTS OF THE NO ACTION ALTERNATIVE

Due to the advanced stage of the exploration
activitiesa certain degree of disturbance of the
originalsurface and ground water conditions
has already taken place. The main impact on
the ground water resourceswould be the
continuousdischarge from the existing mine.
The mine inflow impacts the rechargedischarge
characteristicsof the ground water system in
the mine area. A continuous discharge of the
mine water would also have impacts on the
surface and ground water quality and quantity in
the Sherman Creek drainage.

The present surface disturbance consistsof
access roads, waste rock storage, water control
structures,mine pottals, and camp facilities.
These facilitiesdo not have any significant
impact on the local ground water system, and
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after reclamationany potential for impacts
would be eliminated.

EFFECTS COMMON TO AU ACTION
ALTERNATIVES

The project components that could potentially
impact the ground water system includethe
waste rock storage, tailings impoundment,
embankment construction,and the underground
mine workings. Impacts to the ground water
system from these components would include
changes in the rechargtiischarge relationships
and potential degradation of ground water
qualii by seepage from the waste rock storage,
tailings disposal, and from accidental spills.

Mine Water

The underground mine drainage causes
changes in the ground water flow direction and
recharge rates. During and after cessation of
the mining activitiesthe ground water in the
KensingtonMine area would flow toward the
underground workings. The zone of influence
of the mine drainage is limiteddue to the low
permeabilityof the water bearing strata and the
steep sutfic”dtopography.

During the mining operation the water
discharged from the KensingtonMkte would be
used for the operation, and, therefore, no
impacts on ground water quality are anticipated.
After cessation of miningthe 800 and 2,000
level adits would be sealed to allow most of the
underground workings to be flooded. However,
plugs sealing the portalswould not be designed
for the full pre-mining hydrostaticpressure,and
water would be allowed to flow from the mine
continuouslythrough an installeddischarge
system. The continuousdischarge from the
abandoned mine is estimatedto range from 200
to 400 gpm, with a seasonal fluctuationwithin
the indicated range.

Flooding of the mine workingswould reduce the
contact of the sulfde mineralsin the ore and
waste rock with free oxygen, and, therefore, the
potential for acid generation by oxidationwould
be reduced. The potential for acid generation
within the abandoned mine was examined in
two ways

●

●

Analysisof the ore and waste rock samples
for acid generating potential. (See DEIS,
Appendk D, Table D&5, Kensington Soil
Materials Chemical and Physical Propetiies
and Table D4-6, Kensington SWYMaterial EP
ToxicityAnalyses);

Examinationof the water aualitv data from
the 850 and 2,000 level adks. @ee DE/S,
Appendix D, Table D2-8, Selected Ground
WaterQualityData, Underground Mine, 850
Foot Level, and Tab/e D2-7, Selected Ground
Water Quality Data, Underground Mine, 2,000
Foot Leve/).

Eight samples of ore and waste rock were
analyzed for acid generation and acid
neutralizationpotential in addition to other
chemical parameters, includingtotal and pyriiic
sulfur. The analyses indicated that the acid
generation potential of ore and waste rock is
relat”welylow.

Resultsof analysisof the fresh and weathered
ore and waste rock are presented on Tab/es
D4-5 and D4-6 (DEIS,Appendix D). Laboratory
testing of the fresh and weathered ore and
waste rock indicated that pyWIc sulfur content
ranges from less that 0.01 percent to 1.12
percent, organic sulfurcontent ranges from 0.04
percent to 2.3 percent. The average acid
bufferingpotential from eight samples is -3.4
tons/1 ,000 tons. According to the U.S. EPA
(1978) a materialexhibfiinga calcium carbonate
excess, or a deficiency of less than 5 tons per
thousand tons of material, is considered non-
toxic. The average acid neutralizingpotential
from eight samples is 3.2 percent (as CaCoJ.
All these values indicatethe low acid generating
potential of the ore and waste rock within the
KensingtonMine (SR~ 1989). Results of two
additional analyses of ore and waste rock
performed in November, 1991 confirmed the
resultsof previoustesting. The resultsof
additional analyses are presented in JMM
(1992).

The analyses of mine discharge water qual”ky
data from both adits indicate that although the
median value of sulfates increasesfrom the
upper admvalue of 16.0 mg/1 to 374.5 mg/1 at
the lower adit, there is no corresponding
change in the pH values. This suppo~ the
conclusionthat little oxidation of material is
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occurring. If ox”klationwere occurring, the
sulfurwould yield sulfate ions and hydrogen
ions which would lead to decreasing pH on the
lower level.

Further evidence of limited oxidation and
adequate bufferingcapacity of ore and waste
rock disseminatedwithin the mine workings
over time is seen in the quality of water
dischargingfrom the 800 fmt level adit for over
90 years. Water quality of this discharge has
been monitored at station number 101 since
1988.

The ore and waste rock testing program,
together with mine discharge water quality
monitoring, indicates a low potential for acid
generation during use and after abandonment of
the KensingtonMine.

Waste Rock Storage

AUaction alternativesconsider temporary or
permanent waste rock storage within the project
area. Percolation of precip”hationand snowmelt
water through the disposed waste rock could
generate impacts on ground water quality.
Samples of old and fresh waste rock from the
KensingtonMine were tested for parameters
which could be leached from the waste rock.
Resultsof the analyses presented in Table IX-5,
and Table D4-6 (DEIS Appendix D), indicated
that the formation of acid conditions in the
waste rock disposal and the consequent
leachability of trace metals, and the transition
metals (Cu, Zn, Cd, Cr, Ni, and Co) in particular,
is minimal. This is due to a high pH value of
the waste rock (8.0 to 8.1), low content of total
sulfur (O.15 to 0.30 percent), and pyriticsulfur
(<0.01 to 0.04 percent), and a trace metals
content that is below the laboratorydetection
limitsfor most metals. Concentrationsof
barium (0.46 mg/1) and arsenic (0.001 mg/1) are
very low and pose no potentialfor ground water
degradation.

Water seepage from the waste rock disposal
into the ground water system does not,
therefore, present any significantpotential for
the deteriorationof the ground water quality.

Tailings Disposal

Al alternativesmnsider some form of wet or
dewatered tailings disposal. Impacts of the
tailingsdisposalson the ground water system
can be expressed as potential changes of
rechargedischarge characteristicsand a
possibil”Ryof seepage from the tailings disposal
into ground water.

The impacts on the rechargedischarge
relationshipdepend on the tailings disposal
location and size and on the local hydrologic
characteristics. Both potential sites for tailings
disposal in the Sherman and Sweeny Creek
drainages are located in sections of streams
with gaining characteristics,and with low
permeable till covering most of the tailings
disposal sites. These two factors would limit
impacts of the impoundment on the recharge-
discharge characteristics. After reclamationthe
consolidatedtailingswould have a permeability
similarto the in-situtill. The similarpermeability
of these two types of materialsand the
constructionof the tailings impoundment with
drainage systemswould facilitatethe return of
the recharge and ground water flow patternsto
preminingconditions.

Direct seepage from the tailings impoundment
into the ground water system and the
subsequent ground water contamination is
another potential source of impacts. The
Applicantwould construct seepage ponds
downstream of the tailings embankment to
collect seepage. During the life of the
operation, the seepage from the tailings
impoundmentwould be collected in the
seepage ponds and recycled. The water quality
of the seepage would be monitored during the
mine operation in order to provide data
necessaty to evaluate the need for seepage
water quality control measuresafter
reclamation.

The Applicant has made certain commitments
which should reduce the potential for
contaminationby seepage. These
commitmentsinclude the destruction of cyanide
prior to disposingthe tailings,the diversion of
surface runoffflows around the tailings
impoundment,the constructionand operation of
a seepage pond downstream of the tailings
embankment, and establishinga ground water
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monitoringnetwork downstream of the tailings
structure. Long-term impacts would be
mitigated by decommissioningand revegetation
of the tailings disposal site.

EFFECTS OF ALTERNATIVE B

In this alternativeall potential impacts on the
ground water systemwould be fimitedto the
Sherman Creek drainage.

Underground Mine

Althoughthe zone of influenceof the
underground mine drainage could expand --
slightlyout of the Sherman Creek drainage
basin, the impact on other drainage basins
woufd not be significant. The potential impacts
of the underground mine on ground water
quality and quantity are described in the
previoussection,

Tailings Disposal

The proposed tailings impoundment in the
Sherman Creek drainage would disturb
approximately225 acres. This represents8.6
percent of the total Sherman Creek drainage
area. The proposed tailings pond is located in
the lower section of the Sherman Creek
drainage. This part of the drainage is covered
by low permeability (2.0x10+ to 2.1x1O4 ft/day)
sedimentsof the glaciofiuvialand
glaciolacustrfnetills, and the drainage has a
gaining character. These two factors would
greatfy reduce the impacts on the recharge-
discharge characteristicsof the Sherman Creek
ground water system.

The potential seepage rates from the Sherman
Creek tailingsdsposal were calculated by two
differentmethods. Knightand Piesoid (1990)
used steady state finite element seepage
analyses to estimatethe seepage rates. This
study concluded that less than 10 gpm of
seepage would occur through the embankment.
The low volume of seepage is due to the
methods of the embankment construction,low
permeable materialsin the impoundment
foundation, and an artesian pressure in the
bedrock strata underneath the impoundment.
The confined conditions underneath the
impoundmentwoufd act as a counter force to
the seepage.

An independent seepage analysiswas
performed by Hydro-Geo Consultants, Inc.
(1991b). In this analysisthe computerized
version of the McWhorter-Nelson method for
determinationof seepage in the partially
saturated zone beneath the tailings
impoundments(McWhorter and Nelson, 1980)
was applied. Four different cases representing
various scenarioswere calculated.

The worst case scenario modeled represents
the seepage from the impoundment with the
maximum possible pond depth and the highest
hydraulicconductivii resultingfrom testing of
the foundation materialsand the tailings. The
analysis indicated a maximum seepage rate of
35.5 gpm in the first year of the operation from
the entire impoundment. In the case of a major
storm event occurring when the decant system
would not be temporarily functional, the
seepage rate could be higher than indicated for
a short period of time.

Seepage rates would decrease with time. After
20 years, the seepage rate would decrease to
between 2 and 17 gpm and an additional
decrease of this seepage rate would occur after
reclamation.

The effiuentwater in the tailings pond would
have a pH value of 7.6 and a total cyanide
content of 0.01 to 0.07 mg/1.

After the cessation of mining and milling
activitiesthe tailings pond would be reclaimed
and revegetated. The proposed reclamation
plan would reduce the infiltrationof precipitation
into the tailingsand the calculated low seepage
rates from the impoundmentwould be futther
rsducwl.

The long term impacts of seepage through the
tailings on ground water resources after
reclamationof the tailings dam and
impoundmentwere assessed in an analysis by
Shangraw (1992). Baselinewater qual.Rydata
indicatesthat the ground water quality in the
Sherman Creek area has high concentrations of
trace metals. The modeling discussed in
Chapter 4, Sutiace WaterHydro/ogy projected
that the tailings pond effluent would have lower
concentrationsof metals than the ground water.
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At the present time the high metal
concentrationsin ground water do not impact
the water quality of Sherman Creek, and it is not
anticipated that seepage from the proposed
tailingsimpoundment would degrade water
quality. Total cyanide concentrationspredicted
for ground water are below EPA freshwater
fisheriesacute and chronic criteria. Impacts to
ground and surface water qual”~ from seepage
through the tailings after reclamation should not
be significant.

EFFECTS OF ALTERNATIVE C

The potential impacts on the ground water -
hydrology in this alternativewould be about the
same as discussed in the AlternativeB section.
The 8.5 miles of access road to Slate Creek
Cove would increase the potential for accidental
spills. Potential impacts of the accidental spills
are addressed in the Surface Water Hydrology
Section.

EFFECTS OF ALTERNATIVE D

The ground water impacts from this alternative
would be essentiallythe same as those for
AlternativeB, except there would be two major
watersheds disturbed as a resultof the project.
Both the Sherman Creek and the Sweeny Creek
watershedswould be impacted.

Tailings Disposal

The alternativetailings disposal site in the
Sweeny Creek drainage would disturb
approximately 135 acres. This area represents
6.5 percent of the total Sweeny Creek drainage
basin. The impact on rechargedischarge
ground water characteristicswould, therefore,
not be significant.

The seepage potential and resultingground
water quality from the Sweeny Creek tailings
disposal would be about the same as the
seepage potential discussed for the Sherman
Creek tailings disposal. The geologic and
hydrogeologic characteristicsof the Sweeny
Creek tailingsdisposal site are considered very
similarto the Sherman Creek site where an
extensive site exploration has been completed.
The smallersize of the impoundment in Sweeny
Creek would decrease the seepage potential,
however, the higher embankment would tend to

increase the hydraulic head in the deposited
tailingswhich would increase the seepage
potential. At this time there is no information
available about the hydrologic characteristicsof
the Gastineau Fault, which is known to be
aligned with the Sweeny Creek drainage. This
fault would require grouting to eliminate
potential problems with dam foundation
permeability.

The seepage control facilitiesand monitoring
system would be the same for both tailings
disposal sites in Sherman and Sweeny Creeks.

EFFECTS OF ALTERNATIVE E

Dewatered tailings containing approximately 14
percent moisturewould be disposed on a slope
in the northernside of the Sherman Creek
drainage (Site A) or on the slope adjacent to
Lynn Canal, between Sherman Creek and
Sweeny Creek (Site B). The surface
disturbance including perimeterditches and
sedimentationpond would amount to about 165
(Site B) or 170 (Site A) acres.

DeWatered Tailings Disposal

This method of disposing processed rock has
been applied in several mines worldwide.
However, experience with predictingthe
environmentalimpacts of this type of tailings
disposal is more limited than the experience
with the wet tailingsdisposal.

Seepage analysisand comparison of effluent
water quality and existing ground water quality
indicatethat any impact of the dewatered
tailingsfacility on downstream ground water
qualitywould be nondetectable (Knightand
Piesold, Ltd. and SRK, 1991). This is based on
the assumptionthat the geochemical
characteristicsare similarto those applicable to
conventionaltailingsdisposal (AlternativesB, C,
D, and F). It is possiblethat leaching would be
more severe in dewatered tailings because
rainfallinfiltrationwould occur under
unsaturatedconditionswhich could provide
additional oxidation potential.

CUMULATIVE EFFECTS

The nearest mining activii to the Kensington
Project is the Jualin exploration mine on
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Johnson Creek. The Kensingtonand Juaiin
mine portals are separated by approximately2
miles. At this stage of the explorationno
cumulative impacts on ground water are
anticipated. The only potentialfor cumulative
impacts on ground water could develop if the
undergroundworkktgs of these two mines
would come within a distance of less than 1
mile from each other. In this case the zones of
influencedeveloped by drainage of both mines
could converge. However, due to the low and
directional permeabilityof the water bearing
strata the cones of depression developed by the
mine drainagea would be steep and, therefore,
the cumulative impacts would not be significant:–
The potential cumulative impacts of the
Kensingtonand Jualin mines on the ground
water qualii are insignificantbecause these
mines are located in two different ground water
drainage basins. Discharge from the
KensingtonMine enters the Sherman Creek
ground water basin and Lynn Canal, and
discharge from the Juafin Mine would enter the
Johnson Creek ground water basin and Bemers
Bay. The Jualh property remains an
exploration prospect and it has not been
establishedthat there would be a mine
development at the Jualin site.

SUMMARY

Water discharge from the underground mine
would be collected and pumped to the surface
treatment facilities. Quality of the discharged
water would be monitored during the entire
mining operation. At the time of mine
abandonment the portalswould be sealed and
most of the undergroundworkings would be
flooded. This mitigatingmeasure would limitthe
free oxygen reaction with the potential acid
generating mineralsdisseminated in the mine.
A controlled discharge from the mine would
prevent a ground water pressure build-up in the
flooded mine.

Water quality monitoringprograms would be
carried out for the Me of the project to ident”~
any unforeseen problems which might arise
during project operation. Currentlyestablished
monitoringwells would continue to be sampled.
Ground water quality monitoringstationswould
be maintained below the tailings impoundment.
Monitoring plans for the Applicant Proposalare

found in Chapter 2. similar plans would be
implementedfor all alternatives.

ANthe action alternativeswould have varying
degrees of impacts on ground water. The
degree of impacts would depend on the number
of watersheds affected by each alternative.
Ground water quality impacts could be
minimized by locating the project in one
watershed. Impacts to ground water as a result
of development of one of the action alternatives
are not expected to be significant.

This section describes the potential impacts of
the alternativeson the marine aquatic resources
of the area.

EFFECTS OF THE NO ACTION ALTERNATIVE

No additional impacts on marine resources
would occur over what would be associated
with exploration activities.

EFFECTS COMMON TO AU ACTION
ALTERNATIVES

Potential impacts to marine aquatic resources
common to all alternativesfafl into three general
categories: marine discharges, construction
activities,and spills. Aspects of these are
described as follows.

Marine Discharges

Disposing excess water would require a
wastewater discharge into Lynn Canal. All
action alternativeswould require a submarine
diffuseras part of this wastewater disposal.
Addressingthe potential impacts requires an
assessmentof the following points: 1) the
estimated distance from the discharge point
beyond which adverse biological effects from
the wastewater will be non-existent, 2)
residencytime and associated average
wastewater pollutant concentration insidethis
distance, 3) flushing rate of Lynn Canal and the
increase in background concentrations of
wastewater constituents,and 4) the transfer of
wastewater pollutantsto seafloor sediments.
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Outfall Options. Two marine outfall
deployment depths (50 m and 100 m) are
examined in detail as examples of shallowand
deep deployment depth. Changing the depth
modifiesthe initialdilution processand hence
preliminarydiffuserdesign adjustmentsare
included in the analysis. A 3-port diffuserwas
analyzed at a 100 m depth and a 12-pott
d“~ser was analyzed at a 50 m depth.

Wastewater Dilution. For purposes of the
FEIS, the region withinthe discharge plume
where one or more marine aquatic life
standards are not met is referencedto as the
mixingzone. Thus the distance from the outfall
at which the minimumrequireddilution is
achieved determinesits size. This definition
differsfrom those used for other purposes (e.g.
the NPDES discharge permit). It is used here
because it describesthe region of Lynn Canal
within which potentiallytoxic effectsto aquatic
biota within the water column might occur.
Outside this zone all aquatic life water quality
criteriaare met, and no impactswould be
expected.

Wastewater quality is discussed underSurtace
Water Hydro/ogy, Chapter 4. The projected
wastewater qualitywas compared with aquatic
life standards to determinedilution needs.
Table 4-14, Minimum Wastewater Dilution
Required to Meet Receiving Water Quality
Standards, shows needed dilution ratios (i.e. the
seawater to wastewater mixing ratios) for each
wastewater treatment option. The controlling
constituent is total suspended solidsfor
AlternativeB and AlternativeF, Options 1 and 3.
The dilution ratio needed is 88:1 (i.e. 88 parts
seawater to 1 part wastewater). Total cyanide,
with a needed dilution ratio of 29:1, determines
the dilution requirementsfor AlternativeF,
Option 2.

An assessmentof marinedischarges requires
an understandingof the way wastewater
pollutantswould mix in Lynn Canal receiving
waters. On initialreleasethe fresh (i.e. buoyant)
wastewater risesthrough the water column and”
draws surroundingambient water into its flow,
which dilutes the plume. The process continues
until the plume is sufficientlydiluted with
seawater to render the plume neutrallybuoyant.
At this point the mixture of wastewater and sea
water becomes a passiveelement in Lynn Canal

receivingwaters. It continuesto be dispersed
over larger and larger areas until eventually it
adds to the background chemical constituents
in the sea.

The wastewater dilutionwhich takes place
during the buoyant plume rise phase (initial
dilution) is a simple process to understand. It is
more easily and accurately predicted than the
dilutionprocessesthat take place afterwards.
Further, it is typically more energetic and results
in a greater amount of dilution over a shorter
distancethan does the secondary dilutionwhich
follows.

The dominance of the initialdilution process in
the vicinityof the discharge point is an
importantfeature since it allows the design of
the wastewater outfallto determine, in large
measure,the minimumamount of dilutionthat
the wastewaterwill experience and at what
distance from the discharge point (Kesslerand
Vigers, 1992). Dilution providesan effective
wastewater management strategy only insofar
as the requireddilution occurs suMcientlynear
the outfall,the flushing of the receivingwaters is
rapid enough and particle deposition and
bio-accumulationeffects are not significant.

The most constrainingcase for diffuserdesign
is a requireddilution ratio of 88:1, and this is
treated as the worst-case minimumdilution in
the ensuing discussion.

The variousdiffuserdesign options were
examined using standard EPA computer
simulationmodelsto test whether the necessary
worst-case minimumdilution requirement in
Table 4-14, Minimum Waste Water Dilution
Required to Meet Receiving Water Quality
Standards, could be achieved and at what
distancefrom the point of discharge.

Meeting a minimumdilution is only one of
severaldesign criterion. These related criteria
are optimal size, shape, and trapping depth of
the buoyant discharge plume. The latter is the
depth at which the plume ceases to rise.
Unfortunately,all these criteriaare interrelated
and, as design goals, are not necessarily
complementary. Maximizingachieved dilution
minimizestrapping depth; both put constraints
on the size and shape of the plume.
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Table 4-14, Minimum WastewaterDil~”on Reauired to Meet Receiving Water Qualitv Standards

Required Minimum Dilution

Wastewater AlternativeF AlternativeF
Parameter

AlternativeF
AlternativeB Option 1 Option 2 Option 3

Arsenic 0:1 0:1 0:1 0:1

Cadmium 0:1 0:1 0:1 0:1

Chromium 0:1 0:1 0:1 0:1

Copper 26:1 38:1 22:1 10:1

Lead 13:1 141 0.41 4.6:1

Nickel 3.5:1 3.71 2:0 1.1:1

Selenium 2.71 2.8:1 1.41 0.5:1

Zinc 0:1 0:1 0:1 0:1

Mercury 1 1 1 1

Cyanide 68:1 30:1 29:1 23:1

Solids 88:12 791 7.1:1 88:12

Controlling
Dilution 88:1 79:1 291 88:1
Ua&nl’,9tarmmmnamtmtifinbalm,., arw,l. +,rmi Aata.-.t, am I,rnrt
V=G9L=VVQLGZ UUI IWCI lLI =LIU! 1 U87UVV Cl) ltdl~blbAZI UGLG!AIUI 1 181 I Ilt.

‘Based on State imposed limit of 10 percent decrease in water clarity
and assumes that the discharge meets NSPS at end-of-pipe.

For the purposes of the FEIS analysisthe
design cimeriawere as follows

●

●

●

Maximize dilution in initialmixing zone to
insurewater quality standards are met.

Insure that the risingplume does not enter
the photic zone (upper 20 m of water
column).

3-port Diffuser Miiing Zone (100 m Depth
Deployment)

●

The volume of the worst-case mixing zone
(i.e. defined by a 8&l dilution ratio) for this
diffuserconfigurationranges from 261 to
1,143 cubic meters, depending on time of
year and the wastewater discharge rate. The
mean depth of the mixingzone is a measure
of how it is distributedin the water column,
and is calculated to range from 89 to 90 m

(i.e.about 10 m off the seafloor in all cases,
wtih the corresponding upper edge about 15
m off the seafloor). The total exposure times
that a pianktonic organism would be
entrained in the mixing zone ranges from 70
to 89 seconds. This information is shown on
Table 4-15, Mixing Zone Characteristics
Depending on Dii7userType. The table
shows how the mixing zone for all diffuser
configurationsconsidered would vary in size
in relationto flow rate and time of year.

12-port Diffuser Mixing Zone (50 m Depth
Deployment)

The worst-case mixing zone for this diffuser
configurationranges in volume from 176 to
267 cubic meters, and is located at an
average depth for 47 to 49 m (i.e. 1 to 3 m
off the seafloor,with the upper edge about 6
m off the seafloor). Planktonic residence
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times in the mixhg zone range from 35 to 51 Lynn Canal Pollutant Loading. The impact of
seconds (See Table 4-75, Mix”ngZone the submarinewastewater discharge also
CharacteristicsDepending on Diffuser Type). requiresan analysisof pollutant loading effects.

Table 4-15. Mixina Zone CharacteristicsDe~endina on Diffuser Tme, ,,

Discharge Mixing Zone Mean Total
Dfiuser Flow Volume’ Depth Exposure
Type (9pm) (m’) (m) (Seconds)

100 m DEPTH DEPLOYMENT
September Density Profile

3-port 1,500 288 90 74
3-pelt 2,500 528 89 82
3-port 5,000 1,143 89 89

April Dens”~ Profile

3-port 1,500 261 90 70
3-port 2,500 474 90 76
3-poti 5,000 1,020 90 82

50 m DEPTH DEPLOYMENT
September Density Profile

12-port 1,500 193 47 51
12-port 2,500 267 47 49
12-pott 5,000 213 49 36

April Dens”~ Profile

12-pott 1,500 176 47 47
12-poft 2,500 255 47 46
12-port 5,000 219 49 35
!alei datd tn nnint whmn dill &inn caticfbe minim! im riih *inn rstin mm iirm+ nf QQ. +---------- .- ~“.. ,. . . . .“,- WC. w..”, , -.,”,,”” , , ,,, ,., , ,“, , , “,#w., ”, * ,C4.,” , S?qw,, ~“ “, ““. , .

DHfuser Effectiveness in Meeting Design On the basis of currentsmeasured off Point
Objectives Sherman, the maximum residencetime (i.e.

flushing period) of water in Lynn Canal is
The effectivenessof a difhw configuration estimated to be 20 days. The total mass of a
would be judged by its ability to meet the wastewater constituentdischarged over this
minimumdilution and photic zone period in combinationwith the estimated
requirements. volume of water in Lvnn Canal can be used to

Both diffuserconfigurations(i.e. the 3-port
diffuserat 100 m and the 12-port diffuserat
50 m) meet the required minimumdilution
ratio of 88:1 and the minimum plume
trapping depth of 20 m. The trapping depth
requirement is best met by the 3-poti diffuser
at 100 m, and the minimum dilution
requirement is best met by the 12-port
diffuserat 50 m.

calculate the maxim~m increase in background
concentrationsexpected over the life of the
project (Kesslerand Vigers, 1992).

The effect of wastewater loadings is presented
only for copper, lead, and total cyanide since
these are the wastewater pollutantsof greatest
interest. The resultsare not materiallydifferent
for the other wastewater components (Kessler
and Vigers, 1992).
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The loading effects on Lynn Canal from
alternativesand different treatment options are
presented in Tti/e 4-16, Lynn Canal Pollutant
Loadings, 20 Day Flushing Periods. The table
showsthat maximum background
concentrationsof all three wastewater
constituentsin Lynn Canal would be expected
to rise leas than 1 part per trillionand would not
be measurable.

Table 4-16, Lynn Canal PollutantLoadings, 20
Day Hushing Periods

Copper I 430 I 59 I 0.9

Lead 109 32 0.5

Cyanide - 19 0.3
(J

rotai pollutantdischarge to Lynn Canal m a 20
day period (kilograms)

2M&i-mumi&r~-se in Lynn Canal background
concentration (parts per trillion)

Wastewater Particulate and Deposition.
Because suspended particles in the effluent
discharge would tend to setie out, the
depostion pattern in Lynn Canal was estimated.
The analysiswas based on a specifically
developed secondary dilution and particle
deposition simulationmodel that is described in
KessJerand Vigers (1992).

AlternativeB and AlternativeF, option 1
representthe high-end of the range of expected
sedimentationeffects on Lynn Canal for the
various wastewater constituents. The estimated
annual average increase in water column total
suspended solids ranges from 21 mg/ma within
25 m of the outfallto 1 mg/m3 at 3 km distance,
representingTSS increases in Lynn Canal of 2.4
percent and 0.1 percent respectively. it is
estimated that this would decrease water clarity
in the affected area by less than 2 percent
(Kesslerand Vigers, 1992), which is less than
the State limit of 10 percent. The low-end
increase in water coJumntotal suspended solids
(i.e. AlternativeF) is estimated to decrease
water clarity (in the immediate vicinityof the

outfall) by 0.4, less than 0.1 and 0.4 percent for
Options 1,2 and 3 respectively.

Yearly total solids deposition predicted on the
basis of the modeled high-end total suspended
solids distribution,ranges from 8.5 gm/m2
within 25 m of the outfall to 1 gm/m2 at 1 km
distance. This represents incrementsof 3
percent and 0.4 percent compared to the
existing background deposition rate.

Based on projected wastewater heavy metal
concentrationsfor AlternativeB, the estimated
increment in TSS deposition summarized above
would, over the life of the project, result in
seabed copper concentration increasingfrom
40 mg/kg to 49.2 mg/kg (an increase of 9.2
mg/kg or 23 percent) within 25 m of the outfall,
with the increase declining to 0.6 mg/kg or 1.5
percent at 1 km distance from the outfall. This
fails within the measured existingvariabilityof
15 percent (i.e. 38 to 44 mg/kg) (Kesslerand
Vigers, 1992). Similarpercent increases, below
or comparable to existingvariabllii in seabed
chemistry,were predicted for all other
wastewater constituents,except lead.

For AlternativeB and AlternativeF, option 1,
lead is predicted to increase by 9.1 mg/kg (i.e.
12 to 21.1 mg/kg) within 25 m of the outfall,
with the increase declining to 0.2 mg/kg by 1
km distance. While the 74 percent increase 25
m from the outfall exceeds the natural variability
of 33 percent this must be viewed in the
context of the strong bias towards impact over-
estimationbuilt into the model calculations
(Kesslerand Vigers, 1992).

Wastewater lead concentration is predicted to
be lower for AlternativeF, Option 2 and 3. As a
consequence, the increase in sediment lead
concentration within 25 m of the outfall is
predicted to be 1 mg/kg (or less than 1
percent) for Option 2 and 4.3 mg/kg (or 36
percent) for Option 3 (Kesslerand Vigers, 1992).

Marine Discharges Summary. The most
important conclusion regarding diffuser
performance is, that within the range of
projected effluentflows and effluent quaiii, an
effective diff@er can be designed that would
meet the minimumdilution requirementfor all
alternativeswith outfall depths ranging from 50
m to 100 m. Moreover, the discharge plume
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can be kept below the photic zone and the
associated mixhg zone would be small.

The main conclusion of the Lynn Canal loading
and secondary dilution assessmentis that
average wastewater constituentconcentrations
in Lynn Canal waters outs-dethe mixingzone
would not be measurableabove existing
background levels. Due to its effect on water
clarity,the increase in total suspended solids
predicted for Aftemative6 near the outfall, could
be detectable compard to the no action
alternative,however the decrease would be well
within Alaska standards.

The main conclusionof the seabed deposition
assessment is that the increase in particle
deposition rate associated with the discharge
would not be measurableabove existing
background levels.

Finally,the increase in wastewater constituent
concentrationsin the bottom sediments over the
life of the project would be less than the
measured range of existing naturalvariability.

Impacts of Total Suspended Solids.
Suspended solids (TSS) occur naturallyin
aquatic environments,easily seen in waters in
and around Lynn Canal. Coastal marine
organisms,like those inhabtiingLynn Canal,
have adapted to surviveunder a range of TSS
concentrations. Many of these animals
encounter significantnaturalvariation in
suspended sediment conditionsduring their
lives.

High enough concentrationscontinuingfor long
enough periods, however, can inhibn essential
biological functions such as respiration,feeding,
and photosynthesis(EPA, 1972; Peterson et al.,
1985). In particularlysevere situations,these
functions can be completely blocked, as can
occur for benthic organismsby being
smothered by excessivedeposition (Kesslerand
Vigers, 1992). This latter case could also result
in either short or long-term changes to bottom
habfiat.

Marine species have been found to suffer
adverse effects due to TSS beginning over a
wide range of concentrations. Those organisms
most tolerant of increases in sediment loads
tend to be those associated with silt bottoms or

those in or associated with estuarine habfiac
tolerances as high as 4,000 mg/1 have been
reported (EPA, 1972). In an extensive review of
informationrelated to Alaska’s particulate
criteria, Peterson et al. (1985) concluded that no
mortalitiescould be cited for marine organisms
at TSS levels less than 100 mg/1. The only
negative effect cited at low concentrationswas
on the feeding rate of larval herring, which was
reduced at 20 mg/1 of suspended silt (Kiorboe
et al., 1981). Conversely, the blue mussel
apparently benefmed from concentrations up to
25 mg/1 (Kiorboe et al., 1980).

The proposed project’s effluentwould be limited
under an NPDES permit to average monthly
concentrationsof TSS of 20 mg/1, with daily
maximum levels not to exceed 30 mg/1. These
concentrations,posing minimal risksat the
outfall,would be reduced stillfurther by the
m“hingprocessdescribed eadier. No adverse
effectswould occur to planktonic and free
swimmingorganisms.

Since changes in deposition rates compared to
ambient condtiionsare predicted to be
undetectable (see above), no impacts to benthic
communitiesare projected.

Impacts of Heavy Metals. Heavy metals occur
naturaliyin substrate,water, and biota in marine
environments. Bottom sediments and natural
runoffprovide continuous sources of heavy
metalsto the marine ecosystem.

Some metals are essentiaito aquatic animals in
small amounts (e.g., copper, zinc, iron and
cobalt), while others apparently setve no useful
purpose (Forstnerand Wtiman, 1981). Aquatic
organismscan assimilatemetals by ingestionof
particulatematerial suspended in water,
ingestionof food, ion exchange, and adsorption
on tissue and membrane surfaces (Phillipsand
RUSSO, 1978).

Heavy metals can have acute or chronic toxic
effects on aquatic organisms, depending on
concentrationsand organisms involved (Leland
and Kuwabars, 1985; Mance, 1987). Acute
effects occur rapidly, are generaiiy severe, and
may be lethal. Chronic effects can occur as
changes in behavior, reproduction, or
physiology.
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In particular,metals pose long-term risks
because of their tendency to be bioaccumulated
in varioustissues. Extended periods of
bioaccumuJationcan damage organisms,
resultingin reduced survivalor reproductive
success (Mance, 1987). Metals also pose risks
of altering movementsand habtit selection of
animalsthrough either avoidance or attraction.

Exposuresand associated risksexperienced by
aquatic organismsto heavy metals discharged
by a project like Kensingtondtier among
species and are dependent upon an organism’s
life history, behavior, feeding strategy, age, and
ability to metabolize and eliminatecontaminants
(Forstner and Wmman, 1961). These factors
affect the probabilityof encounteringelevated
metals levels, the duration of exposure, and
how readily a substance is taken into an animal
and retained.

The initii opportunityfor metals discharged
from the proposed outfallto be encountered by
the biota would be by free-swimmingand
passivelydrifting organismswithinthe water
column. The probabilityof encountering
elevated metals levels by such organisms
passing through the project area would be
largely a function of the volume of water
containingthose levels compared to the
available area being utilized.

The sizes of mixing zones associatedwith the
range of outfall options described for the
proposed project are very small compared to
the available area (See Tab/e 4-75, Mikirrg Zone
Characteristics Depending on Diffuser Type).
The worst case scenariofor these outfall
configurationsresultsin a mixingzone of about
1,100 cu. m, which could hypotheticallybe
contained by a cube of slightlyover 10 meters
on each side. The mixing zone associated with
all configurationswould remain restrictedto the
lower depths.

While the probabilityof encountering such a
small mbdngzone would be relativelysmall for
all species, it would not be equaifor all species.
As shown in Figure 3-16 (Generalized Summer
Distribti”on of Major Pelagic Fish Within Lynn
Cans/), the large majority of migratingjuvenile
and adult salmon would not be expected to
encounter the zone at all because of their
preferred shallowdepths in the water column.
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A higher probabilitywould exist for immature
chinook salmon feeding in Lynn Canal, but
compard to their available habtit in the area,
the probabilityof encounter would still be very
small. The probabilityof encounter would also
be higherfor herring, Pacific cod, walleye
pollock, and sablefishthan for juvenile and adult
salmon. Still it would be small because of the
small zone compared to the body of water
available. There is no reason to expect that any
of these species prefer the waters in the vicin”~
of the proposed outfall more than in other
simiiarareas in the canal.

Free-swimmingor passiveiydrifdng organisms
encounteringelevated metals concentrations in
the proximityof the proposed outfall still would
beat relativelylow risk of being harmed due to
the likelihoodfor a short exposure time. A
planktonicorganism entrained in the plume at
the outfallwould rise with the water in the
plumeas it is moved upwards due to buoyancy
effects. The worst case maximum exposure to
concentrationsexceeding water quality criteria
for such an animal would be approximately 1.5
minutes (See Ttile 4-15, Mixing Zone
Characteristics Depending on Diffuser T~e). It

is importantto note that potentially lethal
concentrationsof pollutantsin the effluent
based on 96 hours of exposure would occur
much closer to the outfallthan the point of
achievingwater quality criteria. Maximum time
spent in this area would be substantiallyless
than the 1.5 minutes.

Free-swimminganimalswould not be expected
to residefor extended periods within the zone
containing concentrationsexceeding water
quality criteria. These animals are known to
move with their prey, in responseto currents, or
assoc”mtedwith directed migrations (See
Chapter 3, Aquatic Resources - Marine). The
probabilityof remainingwithin the worst case
volume of approximately 1,100 cubic meters
long enough to sulfer chronic effects would be
extremely small. The probabil”hyfor lethal
effects would be nil.

These expectationsalso apply when considering
the potential for additiie effects of dfierent
constituentsin the discharge. It is known that
the toxicitiesof some metals are additiie at
certain concentrations,as is the case when
copper and zinc occur together (Sprague and
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Ramsay, 1965). By adding the toxicities
(expressed as toxic units) of those metals
whose concentrationsare projected to be
above detection limits in the Kensingtoneffluent,
the estimated combined toxicitywould be less
than one toxic unit at the point where water
quality criteriaare reached for all constituents.
A toxic unit for a particularconstituentis
defined as the lowest reported concentration
havingtoxic effects.

In consideringthe constituentstogether, not all
of the substances have additive effects. The
toxicitiesof cyanide and metalsare not simply
additiie due primarilyto the formation of-
metallocyanideswith some metals, Iron
cyanides, for example, are expected to
comprise a significantamount of the total
cyanide in the discharge, yet this substance is
both relativelystable and of low toxicity
(Doudaroff, 1976). Iron cyanides discharged at
a relativelydeep depth, as proposed for Lynn
Canal, would not be expected to undergo any
photodegradation, which can cause a release of
free cyanide. When consideringthese types of
metal cyanide interactions,it is very likelythat
the resultwould be less than additiie in the
case of the Kensingtondischarge.

Bottom sediments typically act as a sink for
heavy metals being discharged to the aquatic
environment. Hence benthic organismsand
demersal fishes with benthic habits, i.e., the
flounders (Pleuronectidae),withinthe affected
area could have a greater potentialfor being
affected by metals than pelagic or planktonic
forms (Kesslerand Vigers, 1992). Most metals
discharged to a marine environmentoften
become associated with the bottom sediments
fairly rapidly both through precipitationand
deposition of particles upon which metal ions
are adsorbed (Forstnerand W~man,.1 981).
Organisms associated with sedimentshave an
increased potential to accumulate metals in their
tissuesthan do organisms residinghigh in the
water column (Phillipsand Russo, 1978).

The extent of a benthic or demersal organism’s
mobility has a significanteffect on its
susceptibilityto heavy metals (Forstnerand
Wtiman, 1981). Movement, whether random or
directed as Mrt of a miaration.would determine
the length of exposure to elevated metals in

I sediment within a particulararea. Bottomflsh

usuallymove considerable distances during
their lives, and levels of contaminantswithin
their tissues generally reflect conditions over a
wider geographical area than for sedimentsat
panicular sites (Varanasi et al., 1989). Such
movementswould preclude significanteffects
on these species from the proposed marine
discharge.

This is illustratedin data repotied by Varanasi et
al. (1989) for flathead sole in Alaskan waters,
includingLynn Canal. As part of the National
Benthic SurveillanceProject, they reported
relativelyhigh levels of seleniumwithin
sedimentsat some sites in Alaska, including
areas of Lynn Canal, although Iiiers of flathead
sole at these locations had low concentrations.
Conversely,high amounts of arsenic were found
in flathead sole liversat some sites, including
Lynn Canal, yet sediment concentrationswere
low. Sources of these metals were believed to
be unrelatedto human influences (Varanasiet
al., 1989; McCain, 1990). Similarconclusions
were drawn in evaluating elevated arsenic and
antimonylevels in fish tissues in Lutak Inlet and
Nahku Bay at the head of Lynn Canal (ADEC,
1990).

Given projectionsof negligible increases in
metals concentrationsin sediment near the
outfall combined with species movement
patterns, no bioaccumulationin demersal fishes
as a resultof this project is expected (Kessler
and Vigers, 1992). For comparison,
bioaccumulationin demersal fish could not be
documented with cettainty in Skagway Harbor
(head of Lynn Canal) where increases in metals
in sedimentswere increased by 25,000 percent
over uncontaminatedareas (Robinson-Wilson
and Malinkey, in pres~ Tetra Tech, 1990a).
Concentrationsof lead, zinc, copper, cadmium,
and mercurywere all significantlyhigher in
sedimentswithin the ore loading basin than in
nearby Nahku Bay, which setved as a control.
Lead and zinc concentrationswere particularly
high, exceeding levelsfound at marine sludge
disposal sites in the New York Bight. Lead
levelswere greater than the highest
concentrationsfound in contaminated areas in
Southern Californiaas reported by Segar and
Davis (1984).

Crab and shrimp can potentiallyaccumulate
metals because of their close associationwith
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marine sediments. No bioaccumulationis
expected for these species, however, because
of negligible increases in metals predicted (See
discussionabove). Their mobil”Rycombined
with loss of accumulated metalsthrough
molting generally provide additional safeguards
against excessive buiidup (Guthrie et al., 1979;
Phillips,1990). Major species of crab and
shrimp in the project vicinityall are known to
have substantialmovements,,with the possible
exception of coonstripe shrimp (See discussion
on movements of shellfishin Chapter 3).

‘Sedentary animals are typically at greatest risk
of being impacted by discharges of heavy
metals to the marine environment (Mance,
1987). However, projectionsfor negligible
increasesin metal levels in sediments in the
vicinityof the outfall indicate that effects on
sedentary animals in this area would be minor.
The infauna in this general area consists
predominantlyof poiychaete worms. Animals
further removed from the outfall, such as blue
mussels in the intertidalarea would also beat
no risk to bioaccumulation.

Notwithstandingthe minimalrisks posed to
sedentary animals in the project area, an
NPDES permit would require bioaccumulation
monitoringfor indicator species (See /@pendk
D, Draft NPDES Permit).

An additional area of concern related to
discharging heavy metals into the marine
environment is the potential for biomagnification
of metalsthrough the food chain (Mance, 1987).
This phenomenon referato the process of
transferringcontaminantsvia ingestionthrough
the food chain with progressivelygreater metal
concentrationsoccurring at each higher tropic
level. Highest concentrationswould occur in
the top carnivores,potentiallyhumans.

Due to the absence of bioaccumulation
predicted from the proposed project, the risk of
biomagnificationis expected to be nil (Kessler
and Vigers, 1992). It is noteworthy also that
biomagnificationdoes not commonly occur for
metals, even in cases of known bbaccumulation
(OTA, 1987, Mance, 1987). Mercu~ and
arsenic are the only two metals known to
biomagnify,due likely to their high affinityto
organic substances (Mance, 1987).

EPA (1988) listed arsenic as a carcinogen, but
elevationsin concentrations of this element are
expected to be minute and, therefore, pose
minimalrisks. Lead was recently classifiedby
EPA as carcinogenicto animals and also likely
to humans, via oral exposure (EPA, 1990).
Because the potential carcinogenicityfor lead is
low (Tetra Tech, 1990b) and concentrations
projected for this project are low, potential risks
would be negligible.

The National Institute of Occupational Safety
and Health Pocket Guide to Chemical Hazards
(1987) recommended that several other metals
be considered as carcinogenicto humans
cadmium, chromium and nickel.
Bioaccumulationpotential of these metals is
expected to be so low from the proposed
project, as to warrant an inconsequentialriskto
marineanimals and humans.

Another potential impact of discharging
dissohmdmetals into the aquatic environmentis
avoidance of the affected area by some species.
Such effects could restrict use of important
habtits or diminishthe availabilityof fish to
fisheriesin specific areas. Salmonid species
have been found to generally avoid areas of
elevated metal concentrationswhen given a
choice to do so, though limited studies on the
various metals have been conducted (Giattina
and Garton, 1983). Saimonids appear to be
attracted by low concentrationsof at least one
metal, mercury.

Under laboratory conditions, salmonids are
most sensitiie to low copper levels, being able
to detect and avoid concentrationsas low as
the water quality criterionfor marine aquatic life
(0.0029 mg/l)(Giattina and Garton, 1983).
Detectable limitsfor other metals were generally
much higherthan water quality criieria. Giattina
and Garton (1983) concluded, however, that
copper levels causing avoidance in the natural
environmentwere likely higher than levels
measured under Iaboratoty conditions.

Sprague et al. (1985) and Saunders and
Sprague (1987), evaluating effects of mine
dischargeson the migration of adult Atlantic
salmon (Sahno sakfr) in a river system, repo@d
that avoidance began with a combined
concentrationof approximately 0.02 mg/1
copper and 0.2 mg/1 zinc. Migration ceased at
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levelsapproximatelytwice those concentrations.
Toxic effects of these metals combined are
known to be addtiivewithin these ranges
(Sprague and Ramsey, 1965). Therefore, the
effect of either element alone in the
concentrationsshown would likely have been
less.

These studiessuggest that avoidance of the
immediatevicinityof the proposed outfall could
occur by salmonid species. Natural copper
levels existing in at least some streams entering
Lynn Canal, however, demonstrate that salmon
migrationswould be unaffected by
concentrationssubstantiallyhigher than for
laboratory studies reported by Giattina and
Garton (1963). Ambient copper concentrations
in Sherman and Sweeny creeks, for example
(See DEIS Appendix D2, Surface and
Groundwater Quality Data), sometimes exceed
levels causing avoidance under laboratory
conditions. Concentrationswere found in some
instancesto exceed levels causing avoidance in
the natural environmentreported by Sprague et
al. (1965). Copper concentrationsin these
streams appear to commonly exceed the
marine water quality criterionfor this element.
Salmon homing to these streams, as well as use
of the nearshore environment in the vicinityof
the mouths of these streams by juveniles,

\ indicates no avoidance to these ambient
:( conditions.
.,,,

If salmon species can detect the effluentand
choose to avoid the immediate vicinity of the

f outfall, effects on migrationswould be
negligible. The migration paths of adult and

; juvenile salmon through the area proposed is

., shallow compared to the depth of the outfall

i and its associated mixing zone. Migration
t through the area would remain unaffected. No
1 impacts are expected to salmon fisheriesdue to
i avoidance as a resultof implementingany of

the alternatives.
1
\
) Impacts of Cyanides. The proposed discharge

would include low levels of cyanides,
particularlythose forms complexed with metals.
Three forms of cyanide can persistfollowingthe
cyanide destruction process. The most
prevalent forms are generallyweakly bound
metal cyanide complexes (WAD cyanide) or
strongly bound complexes with iron (expressed
within measurementsof total cyanide). Free

cyanide (both hydrogen cyanide and the
cyanide ion) is typically reduced to extremely
low levelswith single stage cyanide destruction
(Palmer et al., 1966) followed with shallow pond
detention.

Measurementsof WAD cyanide would report all
forms of cyanide except cyanide bound to iron,
which is reported as a part of total cyanide.
Cyanides toxic to aquatic organismsare the
free and WAD forms, while no toxicity is
generallyattributed directly to iron cyanides
(Doudoroff, 1976).

Acute cyanide toxic”~ occurs as the result of an
inhibitionof oxygen metabolism,which renders
tissue incapable of exchanging oxygen (Leduc
et al., 1962). Bioaccumulationdoes not occur
for cyanide. The effect of cyanide is rapid in
high enough concentrations,but reversible.
Fish overcome by cyanide will revivewith no
apparent ill effects if removed soon enough
from the area of contamination (Leduc et al.,
1962).

Free cyanide is rapidly lethal at high enough
concentrations. Lethal concentrationsfor
aquatic organisms (96 hour LC50S, i.e., those
concentrationsproducing 50 percent mortsl”~)
range from 0.005 to greater than 10.00 mg/1
hydrogen cyanide (EPA, 1966). For marine
species, invertebrateshave been observed to be
the most and least sensitiie of all organisms
tested (EPA, 1966).

The highest concentrationsof total cyanide (of
which free cyanide is a part) for the proposed
project are projected to be approximately0.069
mg/1 at the point of discharge. This amount is
14 times the lower end of the range reported for
LC50S. When diluted by the plume dispersal
processto the point of achievingthe water
quality criteriona short distance away, the
concentrationwould be approximately 10
percent of the lower end of the observed lethal
range.

Concentrationsof total cyanide in the discharge
would meet the water quality criterionwithin a
short distance of the outfallas described
previously. The worst case dilution requirement
for cyanide would be associated with a mixing
zone somewhat less than 1,100 cubic meters in
size. As described for heavy metals, organisms

4-45



Kensington Gold Project FINAL ENWRONMENTM IMPACT STATEMENT Chapter 4

would be exposed to concentrationsgreater
than the criterion only very briefly. No Iethai or
chronic effects to organismspassingthrough
the efiiuent plume are expected.

Iron cyanide, inciuded in measurementsof total
cyanide, would aiso be present in the proposed
discharge. The iron cyanide complex is non-
toxic and exhibnstoxic”~ only through its
breakdown to form WAD or free cyanide, which
can occur in the presence of light (Doudoroff,
1976) or through bacterfaldecomposition in rare
situations(Cherryhoimeset al., 1965).
However, the rate of breakdown of iron cyanide
at the depths of discharge behg considered is--
expected to be negligible (Mudder, 1990).

Other compounds related to cyanide would be
formed in the millingand treatment processes
being proposed. These includecyamte,
W!ocyanate,and cyanogen chloride. Of these,
cyanogen chioride aione poses a potential for
high toxicity (JMM, 1992), but in the presence of
excess chlorine breaks down very rapidlyto
form cyanate. It has not been reported as an
environmentalproblem at the numerous
installationsutilizingaikaline chlorination(JMM,
19!32).

Impacts of Other Effluent Constituents. The
efftuentwill contain other compounds resulting
from the millingand treatment process.

Residualfree chlorine could be present in some
alternativesand can be highlytoxic to aquatic
life depending on concentrations(EPA, 1966).
LC50Sfor marine species have been reported in
to be in the range of 0.026 to 1.400 mg/1. The
water quality criterionfor free chlorine is 0.002
mg/1. The worst case projected level of free
chlorine in the effluentwithout dechlorination
would achieve the water quality critedon within
a mixing zone of the same size needed to meet
criteriafor other constituents. Impacts from
chlorine are not expected.

Some amount of un-ionized ammonia is
expected to be present in the discharge.
Ammonia is the final degradation product of the
cyanide treatment process proposed by the
Appiicant. No marine water criteria have been
adopted by regulatoryagencies for ammonia in
the marine environmentand ammonia

discharged at the expected Ievei is not
considered problematic (JMM, 1992).

At the discharge level projected for total
ammon”m,only about 2 percent would occur in
the un-ionizedform (given expected
temperatures and pH of the receivingwaters).
The un-ionizedform is the only known form of
the compound toxic to aquatic organisms. This
results in a projected level at the outfall of less
than 0.04 mg/1 of un-ionized ammonia. LC50S
have been repotied to be as low as 0.04 mg/1
of the un-ionizedform for salmon species in
saitwater (EPA 1964). This constituent,
however,-would be rendered harmlesswithin a
shon distance of the outfall.

Physical Interference Wtih Fishery. The
outfallwould be located within an area where
commercialfishing has historicallyoccurred.
However, because of the depth of the outfall, no
interferencewith gillnetsshould occur. No
other forms of fishing gear are expected to
encounter interferencein this area.

Some form of routine monitoringwould likely be
requiredto ensure that anchor fouling, which
could potentiallyoccur, does not damage the
pipeline. Should the pipeline be ruptured, the
d“fiser would not operate as designed.

Construction Activities and Facilities

Excavation of a temporaty barge landing site
would be necessaryat Comet Beach.
Disturbanceswould have short term effects on
intertidalcommunitywithin the immediate area
of excavation. impacts due to excavation and
siltationare expected to be negligible.

Two mooring dolfinswould be instaliedfor fuel
offloading. These structuresmay impact the
abilii of gillnetfishersto efficientlyfish the
immediate area.

Spills

Hazardous substanceswould be used on a
routine basis at the project site during
constructionand mine operation. These
materialsconsist of fuels, both diesel and LPG,
and chemical reagents to be used in the milling
process. Spilisof these substances entering
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Lynn Canal could adversely impact the marine
biota.

Fuel spillscould occur from a major accident,
such as a vessel collision,sinking,or groutitng
or during transfer operations. The fuel of
concern to the marine environmentwould be
diesel. The extreme volatilityof LPG and its
rapid vaporization prevent this substancefrom
being a pollutionthreat to the aquatic
environment.

Diesel fuel would be shipped to the project site
by tanker, such as the one that now sefves the
site as well as other points further north along ~
Lynn Canal. Explorationactivitiesat the mine
site currentlyrequire diesel shipments
approximately every 2 weeks with an average of
30,000 gallons per delivery. Frequency of
transferswould be increasedto about once
weekly during construction, but would returnto
an average of once every other week during
mine operations. Thus the risk of a vessel
accident during the mining phase would be no
greater than it is currently,though it would
increase during construction. Diesel deliveries
would increase to about 80,000 gallons per
delivery during the operational phase.

The secure passage of fuel oil through Lynn
Canal to the project site would be the
responsibilityof the shipper,who is regulated
through existingfederal and State statutes. The
tanker currentlysetvicingthe Kensingtonsite is
240 feet in length with a holding capacity of 1.1
milliongallons. The shipper would be
responsiblefor any spillsduring shippingand
transfer to the sit~ cleanup measureswould be
under the direction of the U.S. Coast Guard and
the ADEC.

Incidents of oil pollutionin Lynn Canal are
relativelyfew despite the amount of vessel
traffic. (See Table 4-17, Number and Type of Oil
Pol/ufion Events in Lynn Card, 1986-1990). For
a discussionof the amount of vessel traffic in
Lynn Canal, (See Transportation, Chapter 4).
The probabilityof a major spill in Lynn Canal
would not be appreciably increased as a result
of fuel shipmentsto the site.

The most likelysource of fuel spills in Lynn
Canal resultingfrom this project would occur
during transferoperations, either from the
supply vessel to the facility or via Sherman
Creek from spillsin that drainage. Such spills
can occur from faulty valves, poor pipe
connections, and contaminated deck drainage
from vessels (ADF&G, 1979). A faulty valve at
the project site was the cause of diesel spill in
1990, which resulted in up to 100 gallons
entering Lynn Canal via Sherman Creek.
Although new procedures have been
implementedto prevent such spills,the potential
remainsfor these types of events. The
applicant would be requiredto have an
approved Spill PreventionControl
CountermeasurePlan for the project.

Should a spill occur in Lynn Canal as a result of
the proposed activities,its dispersion would be .
affected by a variety of factors, including its
size, tidal effects, bathymetricand topographic
features, wind, freshwaterrunoff into the canal,
and the speed and effectivenessof spill
response actions (ADF&G, 1979; WDF, 1982).
These factors would largely determine the
longevityof the spill and its associated
biological effects. A major spill resultingfrom a
vessel collisionor grounding in Lynn Canal
could become widely distributed before clean
up actions could respond (ADF&G, 1979).

Tab/e 4-17, Number and Type of Oi/ Po//ution Events in Lynn Canal, 1986-1990

Cause of Spill Number of Events Quantity per Event Type

Vessel sinkings’ 2 <200 gallons NA
Cruise ship 1 30 gallons Bunker
Facil~ 1 c 100 gallons Diesel
Mystety cases3 9 <1 gallon Unknow

3ource: U.S. Ceast Guard, 1991
‘Small fishing vessels.
2Spiilof 2,500 gallons occurred at KensingtonMine, of which less than 100 gallons entered Lynn Canal.
3Reportsgiven by aircraft; likely result of bilge pumping.
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Compared to the heavier crude oils, diesel is
cons’kiereda non-persistentpetroleum product
similarto other lighter refined products such as
gasoline and kerosene. Althoughthese
products are highlytoxic, their residencytimes
in the marine environmentis relat”welyshort
compared to the heavier oils (Clark and
MacLeod, 1977). The large majority of diesel oil
hydrocarbons readily evaporates (National
Academy of Sciences, 1975), particularlyin
conditions of rough seas. In this situation,
evaporation rates are increased because sea
spray and burstingbubbles eject the
hydrocarbons into the atmosphere (Clark and
MacLeod, 1977).

However, when diesel spillsare in the
immediate proximityof a beach, the oil can
become trapped in the sediments and remain
for several years (Gulliksenand Taasen, 1982;
Keceniuk and Williams, 1987). This trapping of
diesel fueJin beach sedimentsassociated with a
SJOWrelease to the water column has been
obsenmd even on high energy beaches
(McLaren, 1985).

The lighter non-persistentoils such as diesel are
generally more toxic than heavier oils because
of their high concentrationsof aromatic
compounds. These can become m“~edin the
water column, which then can cause lethal and
sub-lethaltoxic effects to marine organisms
(Rice et ‘4. 1975; ADF&G, 1979). Diesel trapped
in beach sediments can continue to be lethal to
intertidalorganismsin the immediate vicinityof
the oil for months (Gulliksenand Taasen, 1982).

In contrast, lethal toxicitiesto fish such as
migrant salmon juvenileswould be short term
(Bax, 1987), unlessa spill occurred during late
April to early June when pink and chum salmon
fry are closely associated with the foreshore.
Findings of Archipelago Marine Research, Ltd.
(1991) suggest that a spill impacting the
foreshore of beaches being utilized by newly
emerged pink and chum fry could be highly
detrimentalto fish present at those sites. In
such a case, effectswould be prolonged,
perhaps for severalweeks. Impacts to migrant
salmonids not dependent on the foreshore, i.e.
larger than newly emerged fish, would be
lessened somewhat by the likelihood of
avoidance reactionsto a spill (Bax 1987).

The impacts of reasonableworst case scenarios
for diesel spillswithin Lynn Canal would vary by
species. In the event of a tanker collisionor
grounding, a large percentage of the ship’s
suppUescould be lost. This would likely be
significantlyless than the holding capacity of
the tanker servingthe canal (1.1 milliongallons)
but greater than the projected delivery amount
to the KensingtonMine (80,000 gallons). If such
a spilloccurred during the outmigration of
juvenile salmon, mortalitieswould likely be
negligibleto the populations on the whole
movingthrough the area, i.e. less than 1
percent (B% 1987). impacts to subsequent
fisherieswould be undetectable.

If such an event occurred during the salmon
fishery,tainting of some fish would be expected.
Althoughthe percentages of the total
populationsaffected would be small (Bax,
1987), the stigma of potential tainting could
have significantefFectsto the fishery as a whole
(Baker et al., 1990). Tainting of other species
could occur as well, e.g. cod and fiatfish. Two
monthsfollowing a spill of about 450,000
gallons of diesel in northern Norway, the flesh of
these species remained tainted even though no
hydrocarbonswere detectable within water and
sediment samples (Palmork and VVilhelmsen,
1974).

A major spill due to a vessel accident or
through ship to shore transfers (assumed to be
approximately 15 percent of the amount being
transferredor up to 12,000 gallons) would result
in substantiallethal and sub-lethal effects to
intertidalorganismswithin contaminated
beaches. Impacts would be localized.

Besidesdiesel fuel, spillsof other hazardous
substances being shipped to the site could
occur as well. A variety of chemicals would
need to be transported by barge to the site.
These substanceswould include sodium
cyanide, copper sulfate, xanthates, lead nitrate,
and chlorine. These materialswould be
transported in conformance with U.S.
Department of Transportation regulations (49
CFR Parts 100-199) that spec.Kypackage
construction,markhg, proper transportation,
and storage.

For example, approximately 320 tons of sodium
cyanide, potentiallythe most toxic of these
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materials,would be shipped to the site each
year. The cyanide would be in soiii form,
packed in steel bins each containing3,000
pounds. Other hazardous chemicalswould be
similariypacked in drums or bins. The drums
or bins would be packed in International
Standards Organization (ISO) containersfor
shipment by barge from Seattle. The two barge
companies setving the insidewaters of
southeastAlaska from Seattle have never
experienced a barge sinking or spilled container
in those waters. The probabil”kyis low that the
proposed project would experience a loss.

In the event of a container behg lost from a -
barge, the individualbins or drums would need
to rupturefor a potentiallytoxic spill to occur.
A reasonableworst case scenario involving
sodium cyan”kiecould consist of one bin being
destroyed such that its entire contents are
reieased into Lynn Canal. The chemicalwould
readily dissolve in water and result in severely
toxic concentrationsin the immediatevicinityof
the spill. Organisms encounteringthis solution
would react immediately. Fish would become
agitated, come to the surface, gulp for air, swim
rapidly in circles at the surface, have
convulsions,and then die (Leduc, 19s4).

The mode of action of cyanide is fast but
reversible. Fish encounteringthe solutionthat
are able to escape to safe waters would recover
with no ill effects (Leduc, 19S4). Humans or
other organismsthat eat fish killed or injured by
the spillwould experience no adverse efFects.
Dangerous levels of cyanide from such a spill
would be expected to dissipate rapidlywith no
lingering biological effects. Cyanide is
purposelyappiied in large dosages to
rehabil”titesmall lakes and to collect fish from
rearing ponds (Leduc, 1984).

The severityof a fish kill resultingfrom a
cyanide spiliwould vary depending on location,
season, and species present. The extent of
mixing by currentswould determine the extent
of losses. Schools of fish passing through the
concentrated solutionwould suffer mortalities.
Several thousands of fish could perish. Shellfish
within the zone would also be impacted, as well
as macrophytes (EPA, 19S5b).

EFFECTS OF ALTERNATIVE B

The outfall location for this alternative is located
north of Point Sherman. D&user depth and
design have not been specified but would be
withinthe ranges previouslydiscussedwith
effectsto aquatic organismsas previously
discussed.

A fuel transferand barge landing terminal would
be constructed and operated under this
altemat”we.Environmentalimpacts associated
with constructingthe facility wouid be slightly
greater than those described above, assuming
that the site currently behg used would be
enlarged to accommodate full project
development needs.

Ail fuel needed for the project would be off-
loaded from barges by pumping or piping at
this site to the onshore storage facilities. The
Applicant has committed to off-loadingfuel only
when waves are less than 3 feet. The potential
impacts of fuel spillsat this site were described
previously.

A worst case scenario associated with a dam
failure event would result in a deposition of
material in Lynn Canal at the mouth of the
project stream. (See Geotechnica/
Conskleratlons, Chapter 4). Such an event,
caused by an overtopping or piping type failure,
would result in a very rapid discharge of
approximately63o acre-feet of water. This
would occur within a period projected to be
about 27 minutes, during which the peak flow
would reach 17,000 cfs. About 215,000 tons of
solidswould be transported from the tailings
and embankment, with up to an additional
600,000 tons that could be entrained by the flow
downstream. Additional material could be
entrainedas a result of slides and hillside
slumpstriggered by the flow. Assuminga
maximum load between S00,000 to 900,000 tons
of solidstransported by the flow, initial
inundationof about 20 acres across the beach
and into Lynn Canal could be expected. As this
materialwas dispersed by wave action it would
spread out. At a depth of 1 foot of material,
approximately560 acres could be inundated.

The effects of this scenario, which is not
expected to occur under any of the alternatives,
would be severe on all bottom associated
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organisms. Attached animalswould be
destroyed. lhe substratefor animals living near
the bottom would be made less su”~ble.
Impacts associated with heavy metal
depositionswould be expected to occur in the
immediate area, mainly due to bioaccumulation
that occurs in sediment dwelling organisms.

EFFECTS OF ALTERNATIVE C

Considerationsrelated to the outfall
configurationand location are identicalto those
given for AlternativeB.

This alternativewould transfer impacts
associated with constructingand operating a
marineterminal to Slate Creek Cove within
BernersBay. All fuel supplieswould be off-
loaded at this site for transfer to the mill
complex.

Impacts associated with the marineterminal
would be significantlyhigher than for other
action alternatives. Bemers Bay is recognized
as being a major estuarine habtit of Lynn
Canal having a significantrole in the
reproductiveand nursery phases of important
species in the region (Myren, 1972; NMFS,
1974; Carfson, 1980; Bracken, 1990).

Constructionactivii within the marine
environmentwould be increased significantly
over that needed for other action alternatives.
Impacts associated with site disturbance,
placement of structures,and fuel spillswould be
substantiallyincreased.

Operational accidents at this site would also
significantlyincrease the potential for impacting
the immediate area, though containmentof
spilledfuel would be easier. Risk of accident
would likely be reduced at this site compared to
Comet Beach due to the more protected nature
of Slate Creek Cove. However, a major fuel
spill at this site would likely result in a greater
loss of aquatic life than should a spill occur
within Lynn Canal proper.

EFFECTS OF ALTERNATIVE D

Comments related to the outfall configuration
and location are identical to those given for
AlternativeB.

Potential impacts to the marine environment
would be unchanged from AlternativeB.

EFFECTS OF ALTERNATIVE E

Comments related to the outfall configuration
and location are identicalto those given for
AlternativeB.

Potential impacts to the marine environment
would be needy unchanged from AlternativeB.
Risk of metal-contaminatedstream flows
entering Lynn Canal would be slightlyreduced,
however, due to the method of tailings disposal.

EFFECTS OF ALTERNATiVE F

This alternative includes major differences in the
OUWI location and configurationthan those
described for the other alternatives. The outfall
pipe would be routed to the south of Point
Sherman. Diffuserdesign and depth have not
been specified but would be within the ranges
previouslydiscussed. This alternativealso
includesthree options for enhanced water
treatment in addition to the treatments
associated with the other alternatives.

Differencesin impactsto the aquatic biota
associatedwith the options for water treatment,
outfalldepths and diffuserdesign are expected
to be negligible. Marine discharge scenarios
described earlierwere found to pose little or no
risksto aquatic populations. Scenarios that
reduce concentrationsor mixing zone size
would therefore not reduce projected impacts,
since these are expected to be minimal under
any case.

Potential impacts to the marine biota are
expected to be virtualy identical to those
described for a discharge north of Point
Sherman. There would be less opportunityfor
possiblefishing boat anchor fouling with the
outfall pipe and diffusersouth of Point Sherman,
given the greater amount of fishing activity and
anchorage that occurs north of Point Sherman.
Also, co~cerns voiced by fishersabout the
perceived potential for greater retention of
contaminantsnorth of Point Sherman would
relievedthrough placement to the south.

be
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Other impacts associated with this alternative
would be “denticalto those described for
AlternativeB.

CUMUiJiTIVE EFFECTS

Possiblecumulativeeffectswith other proposed
mining projects in the region would be limitedto
potential impacts associated with AlternativeC.
Any adverse effects of operating the marine
terminal at Slate Creek Cove on the biota of that
area would potentiallybe exacerbated by
development of the Jualin Project. Additional
constructionactivitieswithin Slate Creek Cove
would likely occur as a resultof development of
the Jualin Project. The probabilityof events
which could adversely affect Slate Creek Cove
would also be increased.

The possibilityof increasingmetal
bioaccumulationwithin species populations is
unlikelyg“wenthe inconsequentiallevels
projected for the proposed project.

SUMMARY

Potential impacts associatedwith marine
discharges from the project would be essentially
the same under all action alternatives,provided
that a suitable diffuseris designed to restrictthe
mixing zone to depths below the 20-meter
photic layer. Bioaccumulationwould not be
expected to occur for any of the alternat”~es;
biomagnificationto higher trophic levels,
therefore would not occur. No impactswould
be expected to commerciallyimpottant species
due to the marine discharge.

No differencesto the aquatic biota are
projected for marine discharges located either
notth and south of Point Sherman.

Biological effects associated with construction
and operation of a marine terminal at Comet
Beach would be identicalfor AlternativesB, D, E
and F. Impact potentialwould be greater for a
terminal at Slate Creek Cove (AlternativeC)
because of fer~ terminal constructionin this
alternative.

The risk of accident while off-loadingsupplies
and fuel at Comet Beach (AlternativesB, D, E
and F) would be greater than at Slate Creek
Cove (AlternativeC). To reduce the risk, the

KensingtonVenture has committed to only
unloading barges at Comet Beach when waves
are less than 3 feet. impacts of a major fuel
spill in Berners Bay, as could occur in
AlternativeC, could result in substantialloss of
marine Iiie within that estuarine habNat.

This section describes the potential impacts of
the alternativeson the freshwater aquatic
resourcesof the area.

EFFECTS OF THE NO ACTION ALTERNATIVE

No additional impacts on freshwater resources
would occur over what would be associated
with explorationactivities.

EFFECTS COMMON TO ALL ACTION
ALTERNATIVES

Some or all of the potential impacts common to
the action altemat”weswould occur in Sherman
Creek or its tributaries. These impacts would
be associated with water withdrawal, runoffand
sedimentation,and toxic spills.

Water Wtihdrawal

Each action alternativeproposes a water
withdrawalfrom upper Sherman Creek during
periods of non-criticallow flows. Water
withdrawnwould not be returned to the stream
system.

Preliminaryinstreamflow requirementsfor
Sherman Creek have been provided by ADF&G
(See Table 4-10, Preliminary Instream Flow
Requirements for Sherman Creek). These levels
would Iikeiy require that no withdrawal can be
made, at least in some years, during December,
January and February. Restrictionsmay also
be required in some years during July. During
these periods, alternativewater sources may
need to be utilized.

These water withdrawal restrictionswould
preventany potential for adverse effects due to
mining associated flow reductions. The mine
operational plan will need to specify protocols
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for regulatingflow withdrawalsto ensure
compfiince with flow requirements.

The potent”blimpacts of withdrawalson the
stream section within the area encompassed by
the proposed Sherman Creek tailings
impoundment and upstreamto the d“~ersionare
covered under each of the separate alternatives.

Runoff and Sedimentation

Major constructionactivitieswould take place
over 1 to 2 years in the affected drainages.
Between approximately229 to 392 acres of land
would be disturbed, either entirelywithin the---”-
Sherman Creek drainage or split between
Sherman and Sweeny creeks. Significant
changes to topographic features would result in
some areas. At least one water diversionfacility
and additional roads would be built. Four of the
five action alternativesinclude major dwersions
of existingstream courses.

Control of storm runoffwater quality during
constructionand mining operationswould
determine the extent of potential impacts to
streams. Runoffand silt control systemswould
need to be well designed and in place early in
the constructionprocess. The facilitieswould
require routine inspection, repairs,and
modificationthroughout the life of the project as
conditionsand drainage areas change. All
constructionactivities,such as grading and
earthwork,would require implementationsof
BMPs to control soil erosion and sedimentation.

How well these systemsare maintainedand
employed would largely determine the extent of
impact to water quality, habtat, and stream
biota from erosion and sedimentation. Proper
implementationof Forest Service BMPs for
erosion control would maintainwater quality.
Unseasonable rainfallpatternscould ovetwhelm
siltationcontrol systems, however, and cause
higher levels of impacts than expected.
Adverse effectsfrom such events can be
minimized by defining in advance of initiating
work the allowable condfiionsfor construction,
protocols for determiningwhen to stop work
due to weather events and a system of
monitoringand maintainingail erosion control
structures.

Regardlessof measurestaken, periods of above
ambient levels of suspended sediment would
resultfrom constructionactivitieswithin the
drainages, especiallyduring periods of rainfall
and snowmelt. Clear definition of time windows
for specific activitiesand criteriafor mod”~ng
these would minimizethe extent of above
ambient turbid”~.

Minimal levels of impact to the biota that could
occur would likely be undetectable with any
form of biological monitoring. Greater levels of
impact, resultingfrom side slope fdures and
excessive siltationwould be expected to reduce
salmonid egg survival;juvenile salmonid
ovenvinteringsuwival, and benthic invertebrate
abundance (Peterson et al., 1935). Incubating
salmon eggs can be particularlysensitiie to
increasesin fine sediments (Everest et al.,
1987), especiallyfrom increasd levels which
occur late in the incubation phase, i.e., in later
winter (Chapman, 1988). Impacts due to
sedimentationoccurring during the construction
phase could be of relativelyshort duration (1 to
2 years).

Spills

Large quantitiesof fuel and chemicals stored
and used at the project have the potential to
cause major impacts to Sherman Creek and its
biota in the event of an accidental spill. EPA
regulationswould require an SPCC Plan that
meets specific criteriafor responding to fuel
spills.

Although spill containment equipment would be
located at several sites and available for rapid
deployment, fi.wlcould enter Sherman Creek or
a tributaryvery quickly in the event of a major
spill. Such an event could result in significant
mortalitiesto fish or embryos within the stream.
Diesel fuel is particularlytoxic to aquatic life
compared to heavier grades of petroleum
products (ADF&G, 1979), although its residence
time within a stream environment like Sherman
would be of short duration (inferredfrom Clark
and Macleod, 1977). The extent of impact
would be determined by the volume of material
enteringthe stream, the presence of fish, and
stream flow.

Chemicals, includingsodium cyanide and
chlorine, used in the millingprocess would be
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delivered by barge, then trucked to the mill from
the marine terminal. These materialswould be
packed in heavy steel shipping containers.
Adequate safeguards against toxic spillswould
exist provided that transportationfrom the
marine terminal, storage, and handlingfollow
rigid protocols established in a hazardous
substances management plan.

If these unprocessed materialsshould come
into contact with Sherman Creek, significant
loss of aquatic life would occur. The discharge
of one bin of sodium cyanide into Sherman
Creek would result in a major, if not total, loss
of aquatic Me throughout the entire reach of the-
stream below the spill site. The impact would
occur as a single event with water quality
quickly being restoredto normal as the material,
which is highlywater soluble, was flushedfrom
the stream (Leduc, 1984). Fish sunAvingthe
event would quickly recover (Leduc, 1984).
Cyanide is not bioaccumulated (EPA, 1985b).

Another possible source of contaminationto
Sherman Creek would be from the pipeline
carrying excess tailingswater to Lynn Canal.
Should the pipeline rupture or crack, efffuent
could quickly enter Sherman Creek, depending
on the location of the occurrence and quantity
released.

A worst case scenario would be a major break
in the line with a large quantity of discharge
entering Sherman Creek during winter low flow.
Such a release lasting less than one day would
likely result in mortalitiesto fish life withinthe
stream, assuming low flow concentrationsin
Table 4-11, Estimated Water Quality for the Mill
and Tailings Impoundment Effluent - Alternatives
B, C, 1), and F, and a dilution of 1:1 (impacts
inferredfrom Lorz and McPherson, 1976;
Davies, 1979 Leduc et al., 1982). Potentially
lethal concentrations of cyanide, copper and
ammonia could occur. Concentrationsof other
substrates, includingvarious millingby products
such as nitrates, nitrites,and sulfates,would
pose no toxicity threat the extent of the impact
would depend on the amount of effluent
released into the stream.

EFFECTS OF ALTERNATIVE B

Impacts associated with this alternativewould
be confined to Sherman Creek drainage. These

impacts would be due to stream diversions,a
tailings impoundment,and project termination
and reclamation

Stream Diversions

Three stream courseswould be directly affected
by this alternative upper Sherman Creek above
the confluence of Ophir Creek, Ophir Creek,
and an unnamed tributaty of upper Sherman
Creek.

Upper Sherman Creek, beginning at the
domestic water diversionintake, would be
routed through a buried pipeline around the mill
complex and tailings pond and then discharged
back to the natural stream channel below the
tailings dam. A tributaryto upper Sherman
Creek would be routed through the same
pipeline. Total length of the pipeline would be
approximately 5,280 feet.

The pipelinewould be capable of containing the
peak 25-year, 24-hour flood event from these
two drainages. Flows in excess of the 25-year
flood event would be shunted off at the
diversionsite and discharged to the tailings
pond.

The entire Ophir Creek drainage, upstream of
the area encompassed by the-proposed tailings
impoundment,would be diverted through a
constructed channel around the impoundment
and discharged down a concrete spillwayto
lower Sherman Creek. Energy dissipation
would be required in the spillwayand where the
flow enters Sherman Creek. The Ophir Creek
diversionchannel (about 2,950 feet long) and
the return spillway (about 1,050 feet long) would
be built to safely pass the estimated PMF.

These diversionswould be fatal to fish residing
within the natural stream channels. The
diversionswould eliminateapproximately 6,000
feet of stream. The habfiat in this area is
characteristicof steep headwater streams that
support residentsalmonids. All fish in this
section would be lost as a result of this action
with the exception of a few near the lower end
that could escape when flows are cutoff. The
density of Dolly Varden in this reach was
assessed to be approximatelyone fish per 500
square feet of water surface area in July, 1991
(Konopacky Environmental,1991), a low density
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typical of steep streams containing resident
salmon-kis.

The Ophir Creek diversionwould consist of
rechannelingapproximately2,000 feet of
existingstream course. The lower reaches of
this stream support small numbers of resident
Dolly Varden with densities comparable to those
in the upper reaches of the mainstem Sherman
Creek (Konopacky Environmental,1991). The
upper reaches of the stream are neariy vertical
and apparently freeze during winter.

Diversionof the reaches of the Sherman Creek
systemwould destroy between approximately -
400 to 500 resident Doily Varden.

Stream temperatures in lower Sherman Creek
during summer would not be expected to be
detrimentallyaltered by the diversionsin upper
Sherman Creek and Ophir Creek. The only
reaches that would be potentiallymore exposed
to sunlightfollowing land development than
before would be those in Ophir Creek. Ophir
Creek is particularitycold compared to Sherman
Creek, as well as the adjacent Sweeny Creek,
probably due to its steepness and origin in
nearby snowfields(Konopacky, 1991).

In 1991 temperatures in lower Sherman Creek
were found to be significantlycolder than at
least some other streams in the area, e.g.
Sweeny’Creek (See Chapter 3 Aquatic
Resources - Freshwater). An increase in stream
temperature in lower Sherman Creek as a result
of the proposed project, though not predicted,
would be expected to enhance fish production
in those reaches (See Chapter 4, Sutiace Wafer
Hycfro/ogy).

Tailings Impoundment

This alternative includesa tailings dam built
across a constricted section of Sherman Creek
upstream of the existing anadromous barrier. A
seepage collectionfacilitywould be located
immediatelydownstream of the dam to collect
all seepage through and under the dam. Water
collected at this site would be pumped back to
the mill process water system. The purpose of
this collectionfacility is to protect lower
Sherman Creek from contamination by tailings
seepage.

Fish habtiat inundated by the dam and
associated pond was previouslydescribed.

Stream flow downstream of the dam wouid be
reduced during project life since the size of the
drainage area would be effectivelyreduced by
about 10 percent (i.e., the area contained by the
tailingspond and associated facilities). This
could serve to partly temper high flow events in
the lower stream, patticuiatiythose events
greater than the 25-year event, thereby
providinga measure of protectionto incubating
embryos from scour during floods.

All seepage from the impoundmentwould be
pumped back as recycle water under the
proposed plan. If this system fails, some water
could pass downstream. Although such
materialwould be expected to be relativelyiow
in metal concentrations (See Chapter 4, Ground
Water), downstream monitoringwould be
needed to ensure that background metal levels
are not exceeded. Shouid Ieveis be found to be
increasingover time, additional measureswouid
be requiredto prevent further contamination.
No impactsto the biota would be expected if
such measureswould be taken.

A worst case scenario would be a dam failure
resuitingfrom an over-topping or piping type
failure. Such a faiiure is projected to resuit in a
peak flow release into Sherman Creek of
approximately 17,000 cfs and about 215,000
tons of solidstransported from the tailings and
the embankment. Peak discharge wouid be
approximately 17 times the instantaneouspeak
discharge associated with a 25-year flood event
(KensingtonVenture, 1989). About 215,000 tons
of solidswould be transported from the tailings
and embankment, together with additional
material entrained by the flood downstream.
Such a flow would result in very severe
disruptionto the lower Sherman Creek
environment.

The streambed would be destabilized and the
gravel substrate scoured. Existinghab~t
structureassociated with large woody debris
wouid be destroyed. Slides or slumps along
some areas of the stream could be triggered,
bringing in new material, including both
sediment and trees. As stream flow rapidiy
declines sediment would be deposited in some
areas of the stream. Fish and aquatic
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vertebrateswould be reduced to very low levels
as a result of these events though likely not
eliminated. Subsequently,the stream could be
expected to recover over a period of several
years. Extensiverecolonizationof streams
devastated by Mt. Saint Helens in Washington
has occurred within a period of 10 years
demonstratingthe resiliencyof natural
populationsto recover following a destructive
environmentalevent.

Project Termination and Sie Reclamation

Following project termination,the applicant
proposes and would be required by the Forest
Serviceto reclaimthe site. The Sherman Creek
channel would be reconstructedthrough the
upper portion of the tailings impoundment area
to the Ophir Creek diversion near the dam. The
Sherman Creek diversionwould then be closed
off. Both Ophir and Sherman creeks would be
routed through the tailings structure. All flows
would be routed into lower Sherman Creek
downstream of the dam. Permanent erosion
control measureswould be taken to protect
surface waters from siltationoriginatingon
disturbed areas or the roads.

Reclamationof tailingsareas frequently has not
occurred in the past (e.g., Suthetiand and
Thompson, 1986). The effectivenessof the
proposed plan for making the site suitablefor
fish productionwould depend on site stabil”~
and water quality. Highest priority in
reclamation effortswould be given to ensuring
channel stabil”~, followed closely by the desire
to re-create viable populationsof resident fishes.
The Applicant’sconceptual reclamation plan for
the tailings impoundmentwould provide an
opportunityto evaluate the design and
reclamation methods for these types of projects.
Given naturallylow densities of resident Dolly
Varden in Sherman Creek, the potential existsto
create habitat capable of producing more fish
than currentlyoccurs. Stock from the upper
reaches of Sherman Creek upstream of the
proposed diversionwould be used to rebuild
the population in the area to be reclaimed.
Utilizingstock from the same stream would
insurethat the genetic integrityof the
population would be maintained.

Few studies have been conducted to evaluate
cyanide residuesin tailings solidsfollowing

terminationof operations, though available
informationsuggests that iron cyanides would
be the predominantformat Kensingtonbased
on a report by Mehling and Broughton (1989).
Under non-acidic conditions, as would occur for
the proposed project, ferro- and ferri-cyanide
would likely be the predominant forms (Chatwin,
1989). These forms are relativelystable and
benign.

EFFECTS OF ALTERNATIVE C

This alternativewould result in impacts to two
fish-producingstreams. The effects on the biota
of Sherman Creek would remain unchanged
from AlternativeB. Additional impacts could
occur to Sweeny Creek due to constructionand
operation of an access road, pipeline, and
transmissionline between Berners Bay and
Sherman Creek. The road would cross Sweeny
Creek in the lower reaches of the stream. A
bridge would need to be constructed at that
site.

Impacts to the aquatic species in Sweeny Creek
could occur due to construction-relatedsiltation,
sedimentationfrom road runoff, and accidental
spillsof toxic materialsbeing trucked or piped
across the drainage. Fuel and chemical
supplieswould not be delivered to Comet
Beach under this alternative, but instead would
be deliveredto Slate Creek Cove and trucked or
carried by pipeline to the project site. All
potential impacts to Sweeny Creek would occur
withinthe lower 1,000 feet. Extent of impacts
would be as described previouslyfor these
types of activities.

EFFECTS OF ALTERNATIVE D

Impacts to Sherman Creek would be reduced
significantlywith this alternative compared to
AlternativesB and C. Upper Sherman Creek
and Ophir Creek would not be diverted (water
diversionin Sherman Creek for domestic
purposeswould still occur), nor would the
tailings impoundment be located in the
drainage. Ail other potential impacts described
for AlternativeB would remain.

AlternativeD would transfer impacts associated
with stream diversionand constructionof a
tailingsimpoundmentto Sweeny Creek.
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Stream Diversion

In order to construct and operate the tailings
impoundment, over 6,000 feet of Sweeny Creek
would be dwerted. Streamflowwould be
shunted into a new channel or ditch at the
upstream edge of the tailings impoundmentand
directed around the north side of the structure.
Drainage from the opposite valley wall would be
diverted through another channel along the
south bank of the impoundment. In total, over
15,000 feet of diversionchannels or ditches
around the impoundmentwould be created by
the end of the project.

Sweeny Creek in the impoundmentarea
contains populations of Dolly Varden and
cutthroat/rainbow trout (Konopacky,
Environmental,1991). These populations
appear to consist at least pattially of
anadromous fish, in addition to residentforms.
Any upstreamaccess that may now exist would
be blocked by constructionof the tailingsdarn.

The extent of impact to these fish populations
would depend on how rechannelizationis
accomplished. If the principaldiversionis
designed simplyto transpott water and is
progressivelybuilt as the impoundmentgrows,
then the populationswould Iikeiy be effectively
destroyed. Some fish would continue to
recolonize from areas upstream but survivai
would be iOW.

The expected resultof these diversions,at least
in the short-term,would be a significant
depletion in char and trout production in
Sweeny Creek. This stream supportsa higher
abundance of fish than upper Sherman Creek.
Accordingly losseswould be greater than those
that would occur due to an impoundment in
Sherman Creek.

Following dosure, rehabilitationof aquatic
habtit in the diversion channel would be
necessary so that this section of the stream
could maintain healthy, viable fish populations.

Constructionof diversionchannels would also
result in siltationto downstream areas and
additional impacts to salmonidsin the lower
potiions of the stream. In 1990, an estimated
2,000 pink salmon spawned in lower Sweeny
Creek.

Tailings Impoundment

A tailings impoundmentdam would be built
across Sweeny Creek. The potential impacts to
this stream would be essentiallyidentical to
those described for Sherman Creek (Alternative
B). The drainage area producing flow to the
lower streamwould be eventually reduced by a
maximum of 8 percent.

EFFECTS OF ALTERNATIVE E

This alternativewould requirethe least amount
of disruptionto stream habtit. A tailings dam
would not be built across an active stream
channel and no streamwayswould be relocated
for either dry disposal site option (See Chapter
2). All habmt used by resident char and
cutthroat would remain essentiallyintact.

Because of disposal structuresize, shape, and
location near Ophir and Sherman creeks,
dewatered tailingsdisposal Site A has the
greatest potentialto impact stream habtit
should a structurefailure occur at this site.
Distancesfrom Sweeny and Sherman Creeks to
dry disposal Sie B are greater and slopes
between Site B and the creeks are less steep
than those between Sie A and Sherman and
Ophir creeks. Therefore, a structurefailure at
disposal Sie B would be less likely to impact
stream habmt.

Potentialwater quality problems associated with
tailings seepage would likely be less with this
alternativecompared to wet tailings disposai,
but surface erosion and possible sedimentation
impactswould be greater with dewatered
tailingsdisposal.

EFFECTS OF ALTERNATIVE F

Effectsof AlternativeF would be the same as
described under AlternativeB.

CUMULATIVE EFFECTS

Each of the action alternativeswould have
potential cumulativeeffects on Dolly Varden in
the region due to the habbt destruction. The
AJ Mine, for example, would result in more
substantialdestruction of resident Dolly Varden
and their hab~t than would occur as a result of
a KensingtonProject. Losses could also occur
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if the Juaiin Project is developed. While each of
these losseswould be significantfor a period of
time to the population located within the altered
stream, the combined loss would likely be
negligible in terms of the total population of
resident Dolly Varden in southeastAlaska.

This loss of fish in Sherman Creek or Sweeny
Creek would be temporary, as the potentialto
rebuildthe run exists. Furthermore,the loss
would not be to genetic materialbecause both
streams are inhabhed by residentfish upstream
of the proposed diversionpoints.

No other cumulative effectswould be expected
to freshwater resources.

SUMMARY

Potential impacts of the proposed project would
be concentrated in a single drainage in three of
the action alternatives (B, E and F). Wtih the
other two alternatives(C and D), impactswould
occur in two drainages, though relativelyminor
impacts would only occur in the second
drainage with AlternativeC.

The potential impacts of flow reductionson the
lower reaches of affected streamswould be
negligiblefor each alternative. No water
withdrawalswould occur when stream flows
reach a minimumacceptable level, which would
be set by permit.

impacts by siltationshould be significantlyless
in AlternativeE, compared to the others.
Effects of siltationwould likely be most severe
in AlternativeD, where impacts would include
two drainages. Potential impacts associated
with possible contamination by heavy metals
would follow the same pattern between
alternatives.

The potential for spills is considered highestfor
AlternativeC because of the additional distance
involved in transportationof toxic products.

Major stream diversionswould occur for four
alternatives (B, C, D, and F) and would result in
impacts to resident salmonid populations.
Losses for AlternativeD would involvetwo
species, cutthroat and Dolly Varden, while only
Dolly Varden is expected to be affected by
AfternativesB, C and F. Habtiat eliminatedby

AlternativeD could possibly be used by
anadromous forms of the affected species.

This section discussesthe expected impacts of
the fwe alternativeson soils,vegetation, and
wetland resources. Native vegetation on the
KensingtonProject area plays an important role
in controllingerosion, providingwildlife habmt,
and maintainingbiological stability. Disturbance
to the vegetation resourcescould result in
impacts to these ecosystem functions. While
impacts related to soilsand vegetation removal
or disturbanceare usuallyconsidered negat”we,
long-term positiie beneftis (in terms of wildlife
habtit diversity)can sometimes be derived
from the application of appropriate reclamation
measures.

EFFECTS OF THE NO ACTION ALTERNATIVE

Under this alternativeno further impacts, other
than those existingfrom on-going exploration,
would occur to soils,vegetation, and wetland
resources. Reclamationof the existing
disturbanceswould mitigatethese impacts.

EFFECTS COMMON TO ALL ACTION
ALTERNATIVES

soils

Adverse impactsto soil resourceswould result
from increasesin erosion and loss of soil
productivii. The level of potential erosion is a
direct resultof the amount of disturbance and
the sedimentationcontrols implemented and
maintained. The potential of significant
erosional impacts would be highest during initial
constructionpeflods. As constructionactivities
proceed, disturbed areas would be stabilizedas
soon as practicableto reduce the impacts of
erosion. Once disturbed areas are stabilized
and sediment control measures implemented,
erosional impacts should be minimized.

Disturbed soilstypically experience a loss of
nutritionaland physical structurewhich can
retard the successionaldevelopment of
vegetation. USDA-SoilConservationService
(1983) and Williamsand Schuman (1987) were
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reviewedand onsite soils data were interpreted
to evaluatethe reclamationpotential of project
area soils. Interpretationof this information
revealsthat several potential limitationsexist
with respect to the reclamationsuitabilityof
existingsoil materials. These limitationsare
related primarilyto shallowsoils, poor texture of
organic soils,wetness, low pH (lessthan 4.5),
and nutrientdeficiencies(See f)E/S Appendix
T&/e D4-5, Kensington Soil MateriaLsChemica/
and Physical Propemes).

Textures of the existingKensingtonwaste rock
and mill ores are sandy, which reducestheir
potentialas a reclamationplant growth medium:
Nutrientdeficienciesappear likelywith respect
to nitrate, nitrogen, phosphorus,and potassium
for nearly all of the mine soil materialstested.
However, deficienciesin these essentialplant
nutrientscan easily be corrected with
supplementalferWzers.

Potent-d for acid formationfrom exposed fresh
ore was considered. Since the ore body
exposed at the surface above the old
KensingtonIWne has not turned acidic over
geoiogic time, the potential of the ore materials
becoming acidic Is very remote. The pyritic
sulfurcontents in both the surface exposed ore
and waste rock materialshave not oxidized, and
thus, there is no evidence to suggest that the
mine ore or waste rock materialswould do so.
(See DE/SAppendk D, Table D4-5, Kensington
Soil Materials Chemical and Physical
Properties). As long as the pyriticportion (4 to
7 percent) of the ore is recombined with the
remainingtails @3 to 98 percent) after gold
extraction,acid formationwould not be
expected to occur. The calcium carbonate
content of the non-pyriiictails is more than
s~lcient to neutralizeany acid formation as
evidenced by the data presented in DE/S
Appendix Table D4-5, Kensington Soil Materials
Chemical and Physical Properties.

Specific studies regardingthe reclamation
potential of disturbed sites have not been
conducted for the project area. However,
certain inferencescan be made from other
evaluationsin the region. Intensiveecological
and soils characterizationefforts have been
made on the processesof plant and soil
development on receding glaciers in
southeasternAlaskafor nearly 100 years

(Alaback, 1982). Although, corresponding
patterns of soil development on the many
disturbancesassociated with the numerous
landslidesin the region have received less study
(Gregoq, 1960).

More recently, mining related and various other
types of surface disturbanceshave been
evaluated (Alaback, 1982). In this work, old
tailingson Douglas Island were studied. It was
found that soil depth, texture, color, and
structurecould not be correlated with the
understorygrowth that had developed on
disturbed sites. The study also determinedthat
disturbedslopes rangingfrom 20 to 47 percent
did not have understoryproduction significantly
dfierent from undisturbedsites where thin rocky
soils or anomalous soil materialswere present.
Also, areas of old mine tailingsfrom the
Treadweii Mine had plant understoryproduction
nearlyfour times that measured on other sites
having less disturbed soils.

These findings suggest that, although many of
the region’ssoils have inherent limitationswith
respect to reclamationpotent.kd,many disturbed
areas can be stabilizedand successfully
revegetated. Revegetationobserved on many
of the previouslydisturbed areas associated
with the old KensingtonMine and current
explorationdisturbancesconfirmsthis
expectation (IME, 1991c).

Vegetation

Project development would result in the clearing
of vegetation from all project facility areas.
These areas would be devoid of vegetation and
wildlifehabtit for the life of the mine. At mine
closuredisturbed areas would be stabilizedand
reclaimedaccording to a Forest Service
approved reclamationplan. Due to the
abundance of rainfall,vegetation is expected to
rapidly reestablishon stabilized reclaimedareas.
The development of vegetation communities
should occur in a manner similarto that found
on areas clear cut for timber in this region.

Vegetation in the project area would be directly
affected by clearing, excavation, and placement
of fill for facilitiesconstruction. The total
amount of surface disturbance varies for each
action alternative (See Table 4-78, Vegetation
Disturbance by Action Alternative). Specific

4-58



Kensington Gold Project FINAL ENVIRONMENTAL IMPACT STATEMENT Chapter 4

vegetation resourceswhich would be affected Old-Growth Foreat. Recently implemented
by the action alternativesinclude timber and federal provisionsprovide that ail timber harvest
old-growthforest. activitieson fede~ forest lands must address

Table 4-18. Vegetation Disturbance bv Action Alternative (Acres)-> _=–. _.. –. _, .._ .._. –.--–,

AlternativeE
General Vegetation Alternative Alternative Alternative Alternative

Tv~e B c D Site A Site B F

Hemiock/Spruce
Forest 44.1 57.4 65.0 18.2 31.2 44.1

Hemiock Forest 122.8 130.5 117.4 143.9 78.1 122.8

Low Sies (mixed
conifer, muskeg &
forb/grass/sedge) 100.9 194.9 39.8 77.1 124.9 102.9

Muskeg Forest 0.8 2.8 1.1 0.8 0.8 0.8

RecurrentSiide
Zones (Aider) 5.3 5.3 4.6 0.9 0.9 5.3

Alpine 1.1 1.1 1.1 1.1 1.1 1.1

Totai 275.0 392.0 229.0 242.0 237.0 277.0

Wmber Resources. Estimateson the amount
of potentiallymarketable timber to be removed
by each of the action alternativesare presented
on Table 4-19, Timber Removed by Action
Alternative. Timber supply estimatesfor the
Tongass National Forest (USDA Forest Setvice,
1989) indicate that annual timber hawests
average 3,333.7 miiiion-board-feet. The timber
harvestedas a resuit of an action alternative
wouid not cause any change in the amount of
marketabletimber in the region since the
proposed project area occurs within an LUD ii
management area.

Table 4-19, Timber Removed by Action
Alternative (Timber Loss in
Thousend-Boerd-Feet\-—-— -—-— .- .--.,

Acres Timber
Project Alternative Loss

AlternativeB 196.9 5,431
AlternativeC 280.4 6,066
AlternativeD 153.6 3,935
AlternativeE - Site A 204.3 8,969
AlternativeE - Site B 145.4 4,090
AlternativeF 198.9 5,431

the presence of oid-grovvthforest. While no
formai evacuationprocedures have been
developed for the Tongass Nationai Forest,
timber inventorieshave been used to deiineate
potentiai oid-growth areas. Comparison of the
iayouts of each action alternativewith Tongass
GIS mapping of oid-growth areas provides
estimates of potentiai disturbance to oid-growth
timber. (See-Tab/e 4-20, O/d-Grotih Forest
Removed by Action A/temative).

Table 4-20, Old-Growth Forest Removed by
Action Alternative

Project Alternative Disturbance (acres)
I

AlternativeB 86.5
AlternativeC 121.4
AlternativeD 152.0
AlternativeE - Site A 104.9
AlternativeE - Site B 76.9
AlternativeF 86.5

Threatened and Endangered Species. No
federai or State iisted threatened or endangered
plant species are known to occur in the project
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area. Field surveysverifiedthe existence of
western paper birch (Betula papyrifera var.
cornnwtata) (IME, 1991c). Western paper birch
is proposed for considerationfor listingas
sensitiie under the State program. This species
was determined to be relativelycommon in the
study area. Based on population estimates
made during the field surveys,approximatelysix
populationsof this plant would be destroyed by
development of the Sherman Creek tailings
impoundment. A small number of this species
could also be lost through constructionof the
BernersBay access road (AlternativeC). As
indicated in Chapter 3, it is not expected that
this species will be included on the State ‘ ~
sensitivelist when it is finalized.

Wetlands

Wetlands have significantecosystemvalues in
terms of biological diversity,productivii, and
sedimentationcontrol. The federal Government,
through Executive Orders 11988 and 11990, has
mandated that federal agencies provide
leadershipfor preservingfloodplainsand
minimizinglossesto wetlands. Most impactsto
wetlands are governed by the provisionsof
Section 404 of the Clean Water Act, which
requires permit approval for any dredge or fill
alterationsto wetland environments.

Losses of wetlands would resultfrom all action
alternatives. (See Tab/e 4-21, IXrect Wetland
Loss by Action Alternative). In order to relate
these lossesto wetland functionsand values, a
“wetlandimportance value”was determined for
the total extent of wetlands lost with each action
alternative. The wetland importance value was
obtained by assigning a ranking of 1, 2, or 3 to
each wetland functional ranking of low,
moderate, and high, respectively(See DE/S
Appendix Table D4-11, Kensington Wet/ands
Functions and Vahes). These rankingswere
totaled for each wetland plant associationand
then multipliedby the total acres lost with each
action alternative. The resultsof this evaluation
are summarized in Tab/e 4-22, Re/atWe
/mportance of WetktndsLost. The rankings
presented in this table indicate that AlternativeD
would have the least impact on wetland
functions and values, while AlternativeC would
have the greatest impact. AlternativeE would
be the only action alternativewhich would not

directly affect stream wetland habitats through
tailingsdisposal.

Table 4-21, Dhct WetlandLoss by Action
Alternative

IWetland Disturbance
Proiect Alternative (acres)

AlternativeB
AlternativeC
AlternativeD
AlternativeE - Site A
AlternativeE - Site B
AlternativeF

232.8
335.9
123.5

181.7
228.6
234.8

rible422, Relative Importance of Wetlands Lost

Wetland Importance
Project Alternative Value

AlternativeB 4,759
Aitemative C 6,387
AlternativeD 2,735
AlternativeE - Site A 3,549
AlternativeE - Site B 4,568
AlternativeF 4,811

Indirect effects on wetland resources could
potentiallyoccur as a result of proposed stream
diversions,dewatering, and construction.
Possiblereduction of ground water levels during
these activitiescould result in the reduction of
the extent and vigor of wetland vegetation
located in areas adjacent to areas of
disturbance. The total extent of these impacts
are difficultto determine, however, since
sediment control facilitiesand increased runoff
from disturbed areas could result in locally
signifwmt increasesin surface moisture.
Proposed and required sediment control
measureswould minimizeany effects of
sedimentationon adjacent undisturbedwetland
areas.

federal policy for determiningthe mitigation
necessary to demonstrate compliance with the
Clean Water Act, Section 404(b)(l) Guidelines is
specified in the Memorandum of Agreement
(MOA) between the Corps of Engineers and the
EPA. Thb MOA applies to discharges of
dredged or fill material to waters of the United
States, includingwetlands. The MOA expresses
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the goal of no overaflnet loss of wetland
functions and values and defines the sequence
of mitigationapplkable to act”witiesperm”htsd
under Section 404. The sequence for mitigation
is predkated on the Council on Environmental
Quality (CEQ) regulationsat 40 CFR 1508.20
and includesthree general types: 1) avoidance
of impacts, 2) minimizingimpacts, and (3)
compensation for impacts.

Avoidance of impacts requiresthat no discharge
(i.e. filling of wetlands) shall be permitted if there
exists a practicable altemat”weto the proposed
discharge vviich would have less adverse
impact, provided the alternativedoes not have -
other significantadverse environmental
consequences. Avoidance is also based on the
initialpresumptionthat, for non-water
dependent activities,a practicable alternativeto
discharges into wetlands exists. Minimizationof
impacts must also be consideredto assure that
all possible modificationsto the project have
been incorporated to minimizethe extent of
wetland impacts. Compensationfor
unavoidable impacts (e.g., restorationof existing
degraded wetlands or creation of man-made
wetlands) is considered only when all
appropriate and practicable measuresto avoid
and minimize impacts have been taken.

The MOA includes guidelinesfor determining
appropriate and practicablecompensatory
mitigation. The sequencing of mitigationis
intended to correspond with the NEPA review
process. Compensationfor wetland loss
should, whenever possible,be undertaken in
areas adjacent or contiguousto the impacted
area. If onsite mitigationis not practicable,
compensation should be undertaken in the
same geographic area (i.e. watershed).
Compensatory mitigationmust take into
consideration the lost functionalvalues of the
wetland resources impacted, and in-kind
replacement is preferableto out-of-kind. Due to
uncertaintiesregardingthe success of wetlands
creation, wetlands restorationwould be the first
option considered.

Because of the predominance of wetlands in the
project area, except on the steeper slopes
where facility development would be infeasible,
avoidance of all impacts to wetlands would be
impossiblewith any of the action alternatives. If
project development occurs, then compensatory

mitigationin the form of restorationor
replacementwould be required as part of the
final reclamationpfan. The Corps of Engineers
has indicatedthat if compensatory mitigationis
required,the opportunityfor that mitigationon
site or in the near vicinity is limited. However, it
does appear that upon closure, if restorationis
required, it is likelyto succeed. Therefore,
much of the mitigationwhich might be required
is expected to be directed towards restoration
of the site (Justis, 1991; 1992). The Corps of
Engineerswill need to complete the public
interestreview process and give full
considerationto all comments rece”wedbefore
reaching its final conclusion on 404
compensatory mitigation.

Field evaluationof several previouslydisturbed
wetland areas within the Sherman Creek basin
at the old KensingtonMill site, as well as along
the old roads, railroadand tramways suggest
that the potentialfor wetlands reestablishment
on disturbedareas is high (IME, 1991b). On all
of these areas (except those on the very
steepest slopes), soils,vegetation, and
hydrologicalconditions had been reestablished
to a sufficientdegree that these previously
disturbed areas met the criteriafor jurisdictional
wetlands. These findings are encouraging
regardingthe potentialfor mitigationand
reestablishmentof wetlands in most areas lost
as a resultof implementationof an action
alternative.

EFFECTS OF ALTERNATiVE B

This alternativewould disturb 275 acres of soils
and vegetation. Approximately5,431 thousand-
board-feet (MBF) (198.9 acres) of timber and
66.5 acres of old-growthforest would be
removed. Of the total 275 acres of possible
disturbance,232.8 acres are classifiedas
wetlands. Six small populations of western
paper birch (approximately0.1 acre) would be
removed by this alternative.

EFFECTS OF ALTERNATIVE C

This alternativewould disturb 392 acres of soils
and vegetation. Approximately6,068 MBF
(280.4 acres) of timber and 121.4
growth forest would be removed.

acres of old-
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Of the total 392 acres of possibledisturbance,
335.9 acres are classifiedas wetlands. Because
of the Bemers Bay access road, this alternative
would disturbthe greatest extent of wetlands
and has a greater potentialfor indirect impacts
to wetlands as a resultof sedimentationand
spill potential. The same S“Msmall populations
of western paper birch (approximately0.1 acre)
affected by Altemat”weB also would be removed
by this alternative. A few small populations of
this species may also be impacted by the
access road from Slate Creek Cove.

EFFECTS OF ALTERNATIVE D . .

Ths alternativewould disturb 229 acres of soils
and vegetation. Approximately3,935 MBF
(153.6 acres) of timber and 152.0 acres of old-
growth forest would be removed. Of the total
229 acres of possibledisturbance, 123.5 acres
are classifiedas wetlands.

EFFECTS OF ALTERNATIVE E

This alternativewould disturb 242 acres of soils
and vegetation with the Site A option and 237
acres of soils and vegetation with the Siie B
option. Approximately8,969 MBF (204.3 acres)
of timber, of which 104.9 acres are old-growth
forest, would be removed with the Site A option.
About 4,090 (145.4 acres) of timber, of which
76.9 acres are oldgrowth forest, would be
removed with the Site B option. Total possible
wetland loss with this alternativewould be 181.7
acres with Sie A and 228.6 acres with Sie B.
Because of the configurationand placement of
the two dewatered tailings structureoptions, it is
expected that it would not be possibleto
reestablishwetland habmts on the dewatered
tailings piles.

EFFECTS OF ALTERNATIVE F

Impacts associated with this alternativewould
be the same as AlternativeB except an
additional 2 acres of wetlands would be
disturbed.

CUMULATIVE EFFECTS

Cumulative effectsto vegetation resources
resultingfrom the proposed KensingtonProject
are difficultto determine. Potential cumulat.he
effects to old-growth forest and wetland

resourcesin the Tongass National Forest could
result if additional projects (e.g., Jualin Project)
were to become operational. Additional
disturbancesto the soils resource would also
occur if the Jualin Project were developed.

SUMMARY

Anticipated impacts to soils, vegetation, and
wetlands resultingfrom the four action
alternativesare directly reiated to the area of
estimated disturbance. AlternativeC would
disturbthe greatest extent of total acreage and
wetlands. AlternativeE would disturb the least
amount of old-growthforest (Site B). Alternative
B and F would remove the least amount of old-
growth forest after AlternativeE - Site B.
AlternativeD would disturbthe least amount of
total acreage and wetlands.

Reclamationwould eventually mitigate most
impactsto soils,vegetation, and wetland
resources. However, there would be a long-
term loss of old-growth forest habfiats and,
possibly,some wetland habfiats, especiallywith
AlternativeE. It is anticipated that
reestablishmentof wetland habmats would be
impossibleon either of the reclaimed dewatered
tailingsstructureoptions. The potential for
wetland reestablishmentwould be much higher
with the conventionaltailings structuresin
AlternativesB, C, D, and F.

This section describes the expected impacts of
the project alternativeson wildlife species and
hab~ts.

EFFECTS OF THE NO ACTION ALTERNATIVE

Existinghabtiat disturbance and human
presence disturbancesassociated with
explorationcould continue to occur under
current permits issued by the Forest Service.
No additional disturbancesto wildlifewould be
expected. Reclamationwould eventually
mitigateexisting habtit loss.
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EFFECTS COMMON TO ALL ACTION
ALTERNATIVES

The principal categories which would potentially
impact wildlife populations under all action
alternativesare direct habtit removal or
alteration, increased human presence and
activities,and degradation of surfacewater
quality. Since many of the potential effects
associated with these impact categories are
expected to be the same for each action
alternative,these effects are discussed in
generai terms in this section. Impact
considerationsspecific to each action
alternativeare discussed in subsequent ~-
sections. For all impact discussions,patiicular
emphasis is placed on species of special
concern for the KensingtonProject (determined
through public and agency scoping meetings),
game species, and other potentiallysensitiie
species.

Habtiat Loss and Human Presence

HabWt losses are associated with development
sitesthat would not be reclaimed for the
duration of project operations (approximately12
years). Althoughfinal reclamationwould be
initiatedduring mine closure phases,
revegetationeffortswould not be able to
replace old-growth forest habtits that were lost
during development. Because it takes centuries
for old-growth forest characteristicsto develop,
clearing of forested areas within the project area
would result in long-term alteration of existing
habfiats.

Reclamationwould focus primarilyon
replacement of cleared forested habtits with
native grass-shrubcommunities.
Reestablishmentof trees would occur primarily
by natural succession,and could take 25 years
or more. Establishmentof grass-shrub
communitieswithin existing areas of forested
habtits would initiallyincrease habiiat diversity
and possibly,vegetation productivii at
reclaimed sites. (See Soils/Vegetation/
Wetlands, Chapter 4). However, habtiat
diversityand vegetation productivii would
decrease once reclaimed areas are invaded by
second-growth trees.

In southeast Alaska, second-growth forests,
ranging in age from approximately 25 to 100

years, typically develop a dense oversto~ of
relativelyeven-aged trees. This dense overstory
decreases the amount of light reaching the
forest floor and results in a rapid depletion of
understo~ vegetation. The reduction in habitat
diversitycreated by second-growth forests can
be mitigated, to some extent, through
management practices incorporated into the
reclamation plan. Techniques such as selective
thinning and corridor development would
increase habnat d~ersity and producdvii.
Specific techniques to improve habitat diversity
within reclaimed areas would be developed as
part of the final reclamation plan. Monitoring of
revegetation effortswould determine if
additional management practiceswould be
necessaryto create productive habfiats and
achieve revegetationsuccess.

Replacement of wetland habnats would depend
on the success of reclamation effortsto create
surface and subsurface hydrologic conditions
favorable to wetland establishment. Evaluations
of project area sites previouslydisturbed by
historicmining activitiesindicate that the
potential for wetland reestablishmentis high
(See Soilsflegetationfletlands, Chapter 4).

Habfiat disturbance would result in some direct
losses of smaller, less mobile species of wildlife,
such as small mammals and amphibians, and
displacement of more mobile species to
adjacent undisturbedhabtiats until operations
cease and reclamation has been completed. If
it is assumed that existingadjacent habiits are
at carrying capacity for most species, locally
displaced populations may be eliminatedfor the
life of the mine and until reclamationis
successful.

Predictionsof wildlife population losses based
on habitat disturbance and displacement are
difficultto make since accurate informationon
wildlife population numbers is not available and
is often impossibleto obtain for many species.
Even if accurate population numbers were
available, projections of losses may not be
accurate since it is impossibleto take into
account the effects of other factors such as
weather and natural cyclical population
changes.

Because of the difficultiesrelated to wildlife
impact projections, models developed for
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Tongass National Forest Management Indicator
Species were used to assess impacts to some
of the species of concern identifiedfor the
KensingtonProject. Forest Service projections
or changes to identifiedhabtits of Management
Indicator Species are used to assessthe resutts
of decisions relatingto the management of
Tongaes National Forest lands. Habitats of
these Management Indicator Species have been
mapped based on habtit capabiiii models
jointly developed by the Forest Service and
ADF&G biologists. These models represent the
current ‘state-of-the-art’ in our predictive
modeling capabilities.

Through the use of these models, loss of

development alternatives. It is interestingto
note, however, that population projectionsfor
mountain goat are in close agreement with
population estimatesthe ADF&G has projected
from recent aerial surveys (See Wi/d/ife,
Chapter 3).

The area between the Bemers Riverand Lynn
Canal from Point St. Mary north to
approximatelythe boundary between the Haines
Borough and the CW and Borough of Juneau
(78,850 acres) was selected as the initialarea of
focus for the model impact projectionsfor the
KensingtonProject. Acres of habtit and
habmt capability population numbere were
projected using the models for a selected group

Management Indicator Species habtit can be of species. (See Tab/e 4-23, Model Projec~ed
evaluated for disturbances such as timber Impacts for Management Indicator Species).
removal or mining. These models also predict Four of the species (bald eagle, brown bear,
the number of animals potentiallysupported in black bear, and mountain goat), for which
an area based on habtit capabiiii values modeled impact projectionswere developed,
computed for existing habtits. Population were also designated as species of special
estimatesderived from the models should not concern for the KensingtonProject.
be construed as actual estimatesof existing
populations,but can be used to compare the
relative magnitude of impacts among

Tab/e 4-23, Model Proiected ImDactsfor Menaaement Indicator SDecies.

No Action Alt B and F Alt c M D AR E

Species Area’ I ~p2 t4ea3 I Pop2 Area’ I Pop2 Area’ I Pop2 Area’ I Pop2

Bald Eagle 2,766 66 2,776 66 2,746 68 2,746 66 2,745 68

Blue Grouse 34,600 2,230 34,618 2,220 34,283 2,209 34,121 2,193 34,172 2,198

Hairy Woodpecker 15,941 249 15,870 248 15,819 247 15,687 246 15,728 246

Red-breasted
Sapsucker 34,600 3,57CI 34,618 3,553 34,283 3,537 34,121 3,509 34,172 3,517

BrownCreeper 4,337 102 4,337 102 4,337 102 4,337 102 4,337 102

Red Squirrel 36,361 27,615 36,128 27,398 35,793 27,179 35,621 27,015 35,692 27,098

Marten 28,932 79 2s,6e9 79 26,365 79 28,193 78 26,264 78

RiverOtter 5,3el a 5,330 29 5,158 28 5,158 28 5,156 28

BrownBeer 64,078 65 63,685 85 63,551 84 63,366 84 63,439 84

Black Bear 63,429 92 63,226 92 62,892 91 62,730 91 62,760 91

Mountain Goat 20,339 71 20,339 71 20,339 71 20,339 71 20,339 71

Iabitatin acres.
1*M capability in no. of animals.
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Acres of habitat and population estimatesfor
the No Action Alternativeare providedto
represent existing conditions. Acres of habiit
provided for each action alternativerepresent
the total amount of remaining habtit not
directly disturbed by project components (See
Table 4-23, Model Projected Impacts for
Management Indicator Species).

These modeled impact projectionsindkate only
minor reductionsin hab~t capability for each
action alternative. In addition, differences
among the action afternativesare small.
However, reductions in habtit capability are
based solely on direct loss of habtit and may -
not provide an accurate assessmentof impacts
for species that are expected to be more
sensitiveto human presence.

Model estimatesfor loss of habtit and
correspondinglosses in habiit capability may
provide reasonable predictionsfor species such
as rwl squirrel,hairy woodpecker, and brown
creeper. These species would not be expected
to be impacted to any great extent beyond the
actual disturbance areas. However, modeled
estimatesfor potentiallymore sensitiie species
(e.g. mountain goat) do not reflectthe extent of
habtit potentiallylost due to animal avoidance.

For species such as mountain goat and black
bear, displacement caused by increased levels
of human presence and noise would be
expected to result in a greater loss of habtiat
and habnat capability than that indicated by
direct habtiat disturbance. For example, none
of the action alternativeswould create additional
disturbance in mapped mountain goat habnat
(See Table 4-23, Model Projected Impacts for
Management /nd/cater Species). Noise
associated with constructionand helicopter use
would extend, however, beyond the areas of
actual disturbance and may result in losses of
mountain goat habfiat due to mountain goat
avoidance of suitable habtiats affected by noise.

I Details on noise levels and the timing of
constructionand operational activitiesare
provided under Noise, Chapter 4.
Noise modeling for tailingsfacility construction
and helicopterflightsto the upper portal
indicate that these act”h4tieswould produce
audible noise levelswithin known areas of
mountain goat habitat. (See NoLse,Chapter 4).
Noise levels at selected receptor sites within

mountain goat habtit were projected to range
from 42 to 56 dBA. These noise levels
correspondto a range of Ievefstypically
associated with a quiet home (for the lower
values) and an average office (for the higher
values).

Audible noise levels at the wildlife receptor sites
would be associated primatilywith the
continuousnoise sources associated with
AfternativeE (dewatered tailings hauling and
disposal) and intermittentnoise sources such as
dam construction(AlternativesB, C, D, and F),
helicopterempfoyee transpoti (AlternativesB, D,
E, and F), and haul truck use during
construction(for all alternat”~es). Noise from
two of the continuous sources, turbines and
mill, are not projected to be audible above
background noise levels at the wildlife receptor
sites. (See Noise, Chapter 4).

Noise levels created by helicopter flightsto the
upper portal would be higher, ranging from 72
dBA directfyunder the helicopter flight path to
45 dBA out to 9,000 feet on both sides of the
flight path. This noise source would only occur
on an interm”tientbasis since the upper portal
helipad would only be used for emergency
purposesand occasional operational activities.
flights to the upper portal are more likelyto
cause avoidance of the area than employee
transportflights since the employee transport
flightswould approach the project site from the
coastline.

Increased levels of human activftyand noise
associated with the development and operation
of projects often has the potential for being one
of the most significantimpacts to wildlife
populations. Wfih increased human presence,
the potentialfor wildlife/human interactions
rangingfrom harassment (inadvertentor
purposeful)of wildlifeto poaching and legal
hawest intensifies.

The most common responsesof wildlifeto
noise and human presence are avoidance or
accommodation. Avoidance would result in
displacement of animalsfrom an area larger
than the actual area of habtiat disturbance. The
total extent of habnat lost as a result of wildlife
avoidance response is impossibleto accurately
predict for most species since the severityof
this responsevaries from species to species
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and can even vary between different individuals
of the same species. Also, after initii
avoidance of human activityand noise
producing areas, certain wildiiie species may
acclimate to the activii and begh to re-invade
areas formeriy avo”ded. Reaction of animalsto
noise varies depending on the intensityof the
noise source and whether it is continuousor
intermittent. Transient loud noises generally
provoke alarm responses,while many animals
apparently learn to ignore more constant lower
level noise sources not associated with negative
experiences such as being chased (Busnel,
1978).

Although all species may be affected by
increased human presence to some extent, big
game species are often considered one of the
most sensitiie to human-relatedimpacts.
Numerous studies have looked at the effects of
increased human presence and activity on
wildiiie, particularlybig game. Although it is
generallyassumed that changes in big game
movements and distributionare detrimentalto
individualsand populations,displacementfrom
preferred habtits and increased stressdue to
human harassment (intentionalor otherwise) is
difficultto link to changes in reproduction,
survival,or any other demogra~lc parameters.
If it is assumed that wildlifepopulations in
adjacent undisturbedhabitats are at carrying
capac.kythen losses of habtit would result in
corresponding reductionsin animal populations.

In order to address the extent of potential
hab~t loss through avoidance, the Forest
SeNice selected black bear and mountain goat
for additional model impact analysis. For this
analysis influencezones of noise disturbance
were projected beyond the areas of direct
habtit disturbance. Disturbancedistances
were selected based on data from the noise
analysisfor the KensingtonProject (See Noise,
Chapter 4) and existingimpact literaturefor
mountain goat and black bear. These zones
were selected and developed by Forest Service
biologistsin consultationwith the ADF&G.

Two disturbance zones were used for this
analysis, one with a radius of 1.26 miles (for a
total area of 5 square miles) and the other with
a radius of 2.82 miles (for a total area of 25
square miles). For each action alternative,the
disturbance radiuswas projected from the

tailingsdam location or the middle of the
dewatered tailingsdisposal area since tailings
facility constructionwould create the highest
noise levels. impacts were derived by reducing
Habtit Su”tibiiii Index (HSI) values for areas
of existinghabtit where overlap with
disturbancezones occurred. HSI values used
in the models range from O,for unsuitable
habfiat, to 1, for most suitable habitat.

Wtihin the 5 and 25 square mile disturbance
zones, HSI values were reduced by a factor of
0.5 and 0.3, respectively,for mountain goat and
by 0.4 and 0.2, respectively,for black bear.
These reductionfactors representthe
percentage of total HSI value subtracted from
existingcondiiion HSI values to project impacts
associated with noise. The disturbance zone
radii and reductionfactors were projected
based on a coordinated Forest Service and
ADF&G biologistreview of projected noise
levelsfor the KensingtonProject, existing
Iiierature,and HSI model informationrelated to
disturbancedistances.

Resultsof the disturbancezone analyses for
black bear and mountain goat are presented in
Table 4-24, Model Projected B/ack Bear and
Mountah Goat Impacts. The extent of habtit
listed under ‘No Influence”for each action
alternativerepresentsthe total amount of
existinghabtit (with HSI values of 0.1 or
greater) for each species within a 25 square
mile disturbancezone. The amount of existing
habtit varies between alternativesdue to the
difference in placement of the disturbance
zones and the amount of overlap with su.~bie
black bear or mountain goat habmt. Habiit
totals listed under ‘Influence”are the number of
acres remaining (with HSI values of 0.1 or
greater) after existing HSI values for habtits
within the zones of influenceare reduced by the
appropriate reductionfactor. Reductions in the
number of animals are based on habtit
capability rather than actual population
estimatesor projections. Predicted losses of
habitat and reductions in habfiat capability
representworst case projections since the
models do not take into account attenuation of
noise by terrain and vegetation or the possibility
of animal adaptation to noise sources.

As indkated in Table 4-24, Mode/ Projected
B/ack Bear and Mountain Goat Impacts,
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Table 4-24, Model Projected Black Bear and Mountain Goat Impacts

I Black Bear ~ Mountain Goat
1 1

Available HaMtst Hstmat Capalwy Available Habitat Habitat Capability
Alternatives (Acres) (No. of Mlmals) (Acres) (No. of Mlmals)

Alternative B I I I I
and F

No Influenos 11,259.0 16.2 4,469.1 17.5

Influence 7,936.0 8.1 2,371.4 8.2

Amount Lost 3,324.0 8.1 2,097.7 9.3

AJtemative C

No Influence
lnfluenoe

11,269.1 16.0 4,560.4 17.5
7,935.0 8.1 2,371.4 8.2

Amount Lost 3,334.1 7.9 2,189.0 9.3

Alternative D

No Influence
influence
Amount Lost

Alternative E
- Site A’

No Influenoe
Influence
Amount Lost

ite A was chos

9,637.5 15.0 2,462.9 9.2
6,445.3 7.6 1,114.8 3.9
3,192.2 7.4 1,348.1 5.3

11,481.7 I 16.1 I 4,499.5

I
18.0

7,935.0 8.3 2,249.8 8.4
3,526.7 I 7.8 I 2;259.7 I 9.6

for modeling of projected impaots since this location is closest to known mountain goat hatitat.
It is also worst case for black bear since this site oocurs in habitat with a higher HSI value for black bear habitat than Site B.

projected impacts for mountain goat and black
bear are similaramong the action alternatives
except for AlternativeD mountain goat impacts.
This alternativeaffects the least amount of
mountain goat habmt because the Sweeny
Creek tailings site is the farthest from modeled
and known areas of mountain goat habtit.

Wfih the Kensington Project, increasedwildlife
losses resultingfrom increased legal or illegal
hunting or trapping in the project area is not
anticipated to be a major impact consideration.
The KensingtonVenture would prohibittrapping
and hunting from the project facilitiesas a
condition of employment. In addition, no
firearmswould be permitted on site. Illegal
trapping or hunting of animals also is not
expected to increase as a resultof project
development due to the following reasons: (1)
the project site can only be accessed by boat
or aircraft and no public access would be
permitted; (2) no additional roads would be
constructed other than those requiredfor

project operation; and (3) employee access to
portionsof the project area for non-operational
purposeswould be restrictedto foot travel.
Foot travel through most of the project area is
difficultbecause of rugged terrain and dense
vegetation. Given these considerationsit is
un~kelythat poaching by Kensingtonemployees
would go undetected or that illegal hatvests in
the area by the general public (ii any) would
increase.

Because of the remotenessof the project site
and restrictionson hunting and firearmsto be
imposed by the KensingtonVenture, increases
in legal and illegal hunting pressureare
expected to be minimal near the project area.
However, project related increases in the
population of Juneau would result in an overall
increase in hunting pressurewithin ADF&G
Game Management Unit 1C. The Strategic Plan
for Management of Deer in southeast Alaska
1991-1995 (ADF&G, 1991b) assumesthat
huntingdemand will increase in proportionto
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population growth. Increased hunting pressure
will be highest in areas near Juneau that are
readily accessible, such as Douglas Island.
Increased hunting pressureson existing game
resourceswould be expected to reduce
populationsof available game species (e.g.,
deer) unlessmanagement changes such as
reducing bag limitsor improvementsin existing
habmt capabilii occurs.

Potential habiit loss or human disturbance
impacts to specific species or species groups
are addressed in the following sections.

Mountain Goat. The availabilityof w“nterrange
is thought to be the most limitingfactor on
mountain goat populationssince food
availabilityand qualii is reduced during this
period. In southeast Alaska, where winter
snowfall is typically heavy, areas of old-growth
forest near steep slopes with su”tible escape
cover supply importantwintering hab~t (Fox et
al., 1989). In these areas, dense canopy cover
created by old-growthforest intercepts much of
the winter snowfall,thus making forage more
accessible for mountain goats.
(See Wildlife,Chapter 3).

Direct habmt disturbancesexistingwithin
currently mapped ranges of mountain goats
(See Figure 3-23, Mountain Goat Range, and
Figure 3-24, Mountaih Goat WinterHabitat
Capability) are limited primariiyto the two
existing portal areas. Most of the sutface
disturbance associated with the portal areas has
occurred as a resultof historicalmining
operations or current exploration act”wities.
Surveys in the forested portions (between 800
and 2,000 feet in elevation) of the slope on
which the two portal areas are located indicated
some use of this slope by mountain goats, but
no evidence of extensivewinter use (i.e., heavily
browsed shrubs or concentrationsof pellets) of
this area was documented (Cedar Creek
Associates, Inc., 1991). It is possible, however,
that past and existing explorationactivitiesat
the KensingtonProject site have caused
changes in historicmountain goat distribution
patterns in the area, but the extent to which this
may have occurred is unknown.

ADF&G monitoringstudies showed that
mountain goats did not use the steep, timbered
slopes above the Kensingtonportal during the

winter of 1990/1991, although the HSI model
identifiedsome of this area as potentiallyhigh
qualitywinter hab~t. (See Figure 3-24,
Mountain Goat Witier Habitat Capability).
Relocationdata indicates that goats which
includethe mine area within their home range
have larger home ranges than mountain goats
that did not use the mine area. Also, these
goats travelled farther to reach winter range
(McCarthy, 1991b). Thw informationis
preliminaryat this time, and additional data will
need to be collected in order to test for
significantdifference between home range and
movement patterns of mountain goats near the
mine area and those that do not include the
mine area within their home range.

Whether these d.tierences in distributionand
movement have had any effect on population
size is unknown. Population estimates made by
the ADF&G (See Wi/d/ife, Chapter 3), however,
indicatethat Lions Head mountain goat
population numbers are near the maximum
population size predicted by the habtit
capability model for this species. Additional
data collected in succeeding years will be
evaluated by Forest Service and AC)F&G
biologiststo assess future impacts and validate
model predictionsfor this species.

Research has indicated that human activii can
displace mountain goats from portions of
otherwise undisturbedhabtit. Chadwick (1973)
found that mountain goats abandoned habtit,
at least temporarily, as a result of road building
activitiesin western Montana. In Glacier
National Park, Singer (1975) found that
mountain goats demonstrated some habfiuation
to noise and human disturbance, but loud
constructionactivitiescaused mountain goats to
avoid or restricttheir use of previouslyused
habtits.

Foster and Rahs (1983) analyzed mountain goat
responseto hydroelectric exploration act’Mies
using aircraft and found that a buffer zone of a
minimum radius of 2 kilometers (1.2 mi) was
requiredto prwent an overt mountain goat
responseto human activii. This study
indicated that mountain goats did not habnuate
to human activii and that disturbance factors
appeared to be additiie.
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In western Montana, Joslin (1986) found that
mountain goats redistributedthemselves in
responseto seismicenergy explorationactivities
(includinghelicopter use) but did not abandon
home ranges. Jacobsen and Loewen (1980, as
cited in Joslin, 1986), however, found that
blastingfor avalanche control caused mountain
goats to abandon winter range at take Louise in
Banff National Park, Canada. In Jostin’sstudy,
mountain goats moved to a point where
topographic reliefshieldedthem from direct
line-of-sightof explorationactivities. Joslin also
correlated declines in female adults and kids to
peaks in seismicexplorationand postulated that
these declines were the result of increased
stressfrom explorationactivities.

Based on these studies, it is expected that mine
constructionand operation, and possibly
helicopter use, would displace mountain goats
from at least portions of currentlyoccupied
habiiats. This displacement could force animals
into less than optimal habtiats, increase stress
on the population, and eventually result in
population declines, especially if animals are
displaced from key wintering areas.
Displacementwould be expected to last for the
life of the mine, although some studies indicate
that some habituationto human activii may
occur over time (Penner, 1988; Singer 1975).

Distances mountain goats may be displaced
from the KensingtonProject are unknown.
Radio-collarstudies of mountain goats being
conducted by the ADF&G (in cooperation with
the KensingtonVenture) would address
potential displacement if project development
occurs. Displacementdistances recorded by
Foster and Rahs (1983) for mountain goat
movement away from temporary exploration
camps ranged from 1 to 3 kilometers (0.6 to 1.8
mi). Similardisplacementdistances could be
expected for the KensingtonProject, but the
presence of rugged topography and the density
of forest vegetation between the project area
and occupied mountain goat habitats may
lessen the magnitude of actual displacement
distances.

For the purposes of impact assessment in this
analysis, mountain goat habitat capability was
reduced out to approximately3 miles from the
tailings structure. (See Tab/e 4-24, Model
Projected Black Bear and Mountain Goat

hnpacts). Reductions in habtit capability were
similarfor AlternativesB, C, D, and F, ranging
from nine to ten mountain goats. AlternativeD
was projected to have the least impact on
mountain goats, with a reduction in habtiat
capability of five animals.

There is also the potential for disturbance to
mountain goat habitats from employee transport
fligtitsto and from the Juneau airpott and the
mine site. Helicopter transpott to and from the
project site in suitable weather would generally
follow the Montana Creek and South Fork of
Cowee Creek drainages, cross the mouth of
BernersBay, and proceed overland near the
coastline in the vicin’Ryof the project area. (See
Figure 2-13, Helicopter Flight Path). These
flightswould maintain an elevation of 2,000 feet
or higher when perm”tiedby weather. At this
elevation noise levels along the flight corridor
would be similarto those predicted for flights
from Comet Beach to the upper portal. (See
Noise, Chapter 4). The overland pottions of
these flightswould not pass near areas of steep
topography and rock outcrop preferred by
mountain goats. Mountain goats in areas of
occupied habtit, such as Stoiler Mountain,
could be exposed to noise levels of 60 dBA or
less for a very short duration at the distance
flightsare projected to pass by.

When low cloud cover does not permit flights
along the preferredflight path specified above,
lower level helicopter flightsadjacent to the
mainland coastiine may be followed for
employee transpott. These flightswould be far
enough from occupied goat habtiat that existing
mountain goat populationswould not be
exposed to any measurable increase in noise
levels.

There would bean average of 12 helicopter
round trips per week year round to transport
employees. This representsonly a small
incremental increase in air traffic along Lynn
Canal when compared to other flightsfrom
Juneau to Skagway or Haines that fly over the
project site. It is not expected that the small
amount of additional noise created by the
Kensingtonflightswould have any measurable
effects on mountain goat popuiatio’nsin
proximityto the flight corridor.
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The Forest Sewice monitored mountaingoat
responsesto fixed-wing and helicopterflights in
the area of the Kensingtonand Jualin
explorationareas during the summer of 1991.
The preliminaryresultsof this study indicate that
mountain goat populations in areas near the
transportationflight path are at sufficient
distance to preclude any adverse reactionsto
helicopter use.

Moose. Observations of moose and moose
sign indicate that a few moose use the project
area during the summer months. Moose
occurrence within the project area appears to
be associated primarilywith the Slate Creek
Lakes, Independence Lake, muskeg, and
avalanche chute areas where tiparianvegetation
has developed. Disturbancesin these areas or
habtits would be expected to have the most
detrimental effect on moose summer use of the
project area.

Although moose use of the project area is
relativelyminor, project development could
displace moose from a few small areas of
previouslysuitable habtit. Moose appear to
generally avoid hab@ts within 1 to 2 kilometers
(0.6 to 1.2 miles) of human activii (Beak
Consultants, 1979; Hancock, 1976). Project
development could displace moose from a
somewhat larger area by precludingmoose
movementfrom the Bemers Bay area to the
Independence Lake area. Project activitiesare
not expected to affect moose use of habfiats
around Slate Creek Lakes. Minor changes in
moose distributionwithin the project area are
not anticipated to result in any long-term
impacts to the Bemers Bay moose population.

Black and Brown Bear. Numerous studies
have documented brown and black bear
avoidance of roads and other energy or mineral
explorationactivities (Pelton, 1982; Tietje and
Ruff, 1983; Zager et al., 1983; McLellan and
Shakleton, 1988; Harding and Nagy, 19Z
Schoen and Beier, 1989). However, obsetved
demographic changes resultingfrom avoidance
behavior are often minimalfor bears, especially
where su.kablesecurity cover is available
(McLellan and Shakleton, 1988; Zager et al.,
1983). In southeast Alaska where security cover
is provided by dense rain forest, brown bear
avoidance of roads and mine development
areas on Admiralty island was lessthan that

determinedfor similardisturbances in the Rocky
Mountainswhere disturbance areas occurred in
more open habtits (Schoen and Beier, 1989).

Black bear responsesto mining have not been
monitored in southeastAlaska, therefore,
potential for impacts is uncertain, and distances
that black bears may be displaced from the
KensingtonProject are unknown. Radio-collar
studies of black bears initiited by the ADF&G
(in cooperation with the KensingtonVenture) in
late summer 1990 would address demographic
changes to the local black bear population
resultingfrom potentialdisplacement if project
development occurs. Preliminaryresultsfrom
winter 1990/1 991 black bear relocation surveys
indicatethat one black bear winter denned
approximately200 feet above the lower
Kensingtonexplorationportal (McCarthy 1990;
1991b).

For the purposes of impact assessment in this
analysis, black bear habtit capability was
rduced out to approximately3 miles from the
tailings structure. (See Table 4-24, Model
Projected Black Bear and Mountain Goat
hnpacts. The correspondingreduction in
habtit capabilitywas approximately eight black
bears for ail action alternatives.

In many instances,the direct effects of energy
or mineral explorationand development are
probably insignificantin comparison to the
secondaty effects of increased human access
and habtition (kllheeden, 1970, as cited in Peek
et al., 198Z Schallenberger,1977). Limited
displacement of bears in conjunction with the
fact that bears (especially biack bear) can
habfiuateto human presence (Archibald et al.,
19= Pelton, 1982) increasesthe potential for
bear/human interactionsand bear mortality
through illegalor defense-of-life-or-propertykiils.
One of the major problems associated with
human development and bears is waste
disposal. Human garbage is cited as one of the
major contributorsto bear attacks on humans
and the reason that many garbage habmuated
bears must be destroyed (Herrero, 1986).

Bear/human interactionsand resulting bear
mortalitiescan be minimized by daily garbage
incinerationand an effective bear/people
management plan as evidenced by the Greens
Creek Mine development on Admiralty Island

4-70



Kensington Gold Project FIN4 ENVIRONMENTALIMPACT STATEMENT Chapter 4

where brown bear populationsare relatively
high (Schoen and Beier, 1989). Plans by the
KensingtonVenture to incinerategarbage and
implement a bear/people management plan in
cooperation with the ADF&G should also
minimizethe risk of “problembears”at the
KensingtonProject site.

Gray Wolf. Gray wolves are not common
within the project area and project development
is not expected to have a significanteffect on
regional gray wolf populations. Of the larger
mammals present in the project area, wolves
are expected to be the least affected by human
activities. Chapman (1976, as cited in Bromley;~
1985) repotted that wolves were generally not
disturbed by humans futther than 0.5 mile in
open areas and 0.25 mile in forested areas.
Klein’s(1973, as cited in Bromley, 1985) studies
of moose, caribou, grizzly bear, and wolf
responsesto low-flyinghelicoptersand
f~ed-wing aircraft indicated that wolves
appeared the least disturbed and showed
evidence of habtiuation.

Gray wolves are wide-ranging and their
distributionis tied primarilyto that of their
principal prey in the region (deer, moose, and
mountain goat). Mountain goat and moose
represent their principal prey within or near the
project area. If displacement of mountain goat
and moose make these species more vulnerable
to wolf predation, wolf populationscould
actually increase in the vicin”~ of the project
area.

In Albetta, Canada, gray wolves used the refuse
dump of an oil exploration camp for an
alternativefood source (Fuller and Keith, 1980).
If garbage at the Kensingtonsite is not
disposed of properly, gray wolf presence in the
project area could increase with resulting
increases in gray wolf/human interactions.

Nesting Birds. Disturbance in beach fringe
areas could also eliminate potential nesting use
of these areas by shorebirdsand Vancouver
Canada geese. Physicaldisturbancesto
shoreline habtits would occur with the barge
marine terminal (all action alternatives)and the
ferry marine terminal (AlternativeC). Vancouver
Canada geese nest and rear their young in
old-growth forest habiits adjacent to surface
water (Lebeda and Ratti, 1983). In the project

area, nesting usuallyoccurs in marine beach
fringe habtits since upland freshwater lakes
and adjacent habtits are usually still covered
by ice and snow during the early pottion of the
nesting perfod (Isleib, 1990).

Shoreline habfiatsat or near potential
disturbancezones are characterized by cobbiy
beaches. Hemlock/spruce forest occurs
adjacent to beach/intertidal areas except where
separated by a narrow strip of grassy beach
fringe habtit. The lack of cliffsor broad
intertidalareas limitspotential nesting habtit for
most waterbirdsthat could breed in the area.
Black oystercatcheris one of the few species
that could potentiallybreed in shoreline habtiats
in the project area. Spring 1991 (May through
June) waterbird monitoringsuweys did not
record any concentrationsof potential shoreline
nesting species near potential disturbance areas
(King, 1991). The spring waterbird monitoring
surveysalso did not record any Vancouver
Canada geese in Lynn Canal near the project
area or within a mile of Slate Creek Cove (King,
1991). Therefore, impacts to potential shoreline
nesting habitats of Vancouver Canada goose
and other waterbird species is expected to be
minimal.

Loss of forested habfiats could eliminate nest
sites and reduce the reproductive potential of
forest nesting songbird and raptor species (e.g.,
notthern goshawk, great horned owl, and other
owl species) in the area.

A habtiat feature of importance for woodpeckers
and some songbirdsis snags. Snags provide
an important source of nest holes for CSV”W
nesting species such as the hairy woodpecker
and winter wren. Snags are primarily
associated with old-growth stands, and the
clearing of old-growthforest would represent a
long-term loss of this hab~at feature.

Loss of old-growthforest may also reduce the
amount of potential nesting habnat of the
marbled murreletsince this species is known to
nest in old-growthtrees as far as 20 miles
inland. Spring 1991 waterbhd monitoring
surveysrecorded 11 and 39 murreletswithin 1
mile of Point Sherman in May and June,
respect”wely.
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Loss of habtits adjacent to Sweeny Creek or
Sherman Creek by tailings impoundment
constructionwould eliminatethe potential for
nesting by harlequinduck in these areas.
Harlequin duck was one of the more common
duck species recorded near the project area by
the spring 1991 waterbird suweys (King, 1991).

Bald eagles are known to nest in old-growth
forest along the shorelinenear the Kensington
Project area (See Figure 3-26 Bald Eagle Nest
Sites). No bald eagle sites would be lost to
direct disturbancefrom any of the action
alternatives. There is the Potent”d,however,
that project constructionand operation or
helicopter use could disturb nesting activii or
preclude bald eagle use of a nest site. In order
to prevent disturbance of bald eagle nest sites
in Alaska, the USFWS and Forest Service have
developed an Interagency Agreement (May 15,
1990). The agreement requiresthe
establishmentof a 330-foot management zone
around a nest site. Disturbanceactivitieswithin
this zone are restrictedduring the nesting
season (March 1 to May 31 and June 1 to
August 31, if there is evidence of nesting
activii). In addition to the 330-foot
management zone, the agreement applies
restrictionsto blastingwithin 0.5 mile and to
repeated helicopterflightswithin a 0.25 mile of
bald eagle nests.

For all action alternativesexcept AlternativeC,
no disturbance activitieswould occur within 330
feet of bald eagle nest sites. Subsequent
sections evaluate the proximityof altemative-
specific disturbance sitesto known bald eagle
nest sites.

Helicopter use and construction, (including
blasting) near the coastline may disrupt bald
eagle and waterbird nesting use of these areas.
Operation of oil explorationdrill rigs and
helicoptershave been shown to clear geese
from art area of 1.5 mile radius (Barry and
Spencer, 1976, as cited in Bromley 1965;
Berger, 1977). Reduced nesting success, nest
abandonment, and loss of eggs has been
demonstrated for watetfowl, shorebirds,and
bald eagles in response to aircraft disturbance,
especially by helicopters (BLM, 1976)-

Employee transpoft helicopterfrightswould
maintain an elevation of 2,000 feet or greater

except when prevented by weather. In addition,
the closest bald eagle nest site (near the mouth
of Sweeny Creek) to the proposed heliport is
nearly 2,500 feet (or 0.5 mile) away. Since
helicopteroperation would occur outside of the
0.25 mile restrictionspecified by the Interagency
Agreement, impacts to bald eagle nests by
helicopteroperation is not expected. The
helicopterflight path also is not expected to
impact waterbird nesting use of shoreline
habtits except where it approaches the Comet
Beach area for landing. As indicated previously,
shorelinehabtits in this area are unsuitablefor
nesting use by most waterbird species. As a
resulthelicopterdisturbance of nesting
waterbirdswould be negligible.

Blastingrelated to constructionactivitiesdoes
have the potentialto disturb bald eagle nest
sites. As indicted in the alternat’@-specific
impact comparisonsthat follow, several bald
eagle nest sites occur within 0.5 mile of
proposed project facilities. The current
Interagency Agreement between the Forest
Service and USFWS would place timing
restrictionson this activii depending on which
altemat.weis implemented. These restrictions
should prevent blasting disturbance of bald
eagle nest sites.

Threatened and Endangered Species. No
direct loss of critical or important habitat for any
federally or State listedthreatened and
endangered, proposed, or candidate wildlife
species would occur with project development.
The American peregrine falcon occurs in Lynn
Canal only during migrationand is not expected
to be affected by project development. The
Peaies’ peregrinefalcon is non-migratoryand is
known to nest in southeast Alaska. This
species is not listed as threatened or
endangered, and no evidence of nesting activii
was obsetved near the project area.

Increased human activii in the form of
additional marine boat traffic from Juneau to the
project site has the slight potentiai to affect
whale movement and distributionwithin Lynn
Canal. Potential effects to whales could include
displacement of whales due to vessel traffic and
noise and physical harm to whales resulting
from inadvertentwhale/vessel collisions.
Studies in Glacier Bay on the interaction
between vessels and humpback whales (Baker
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etal., 19B2;Baker etaL, 19B3) indicatedthat
whales were least affected by vesselstraveling
at constant and relat”wefysfow speeds.

No humpback or other whale concentration
areas are known in the vicin”~ of the project
area, although the humpback, killer,and minke
whale may occasionally occur offshorein Lynn
Canal. Humpbacks are known to occasionally
feed near Point Sherman and are observed in
BernersBay. (See Wi/c//ife,Chapter 3). The
KensingtonVenture would use vessels primarily
for transport of constructionmaterials,
equipment, and bulk supplies. These supplies
would typically be shipped by barge in Lynn -
Canal. Barges travel at sfow and relatively
constant speeds. This added vessel traffic is
not expected to have any noticeable effect on
the distributionor behavior of whales within
Lynn Canal.

Although no concentrationsof Stellersea lions
are known to haulout or pup in the project area,
incidentalobsewations indicatethat a small
number of sea lions haulout in the vicinityof
Slate Creek Cove and along the coast between
Point St. Mary and Point Sherman. Steller sea
lions also are known to feed in the vicinityof
Point Sherman. Low-level helicopterflights or
ferry boat use in the vicinityof these haulout
sites could have the potential to cause
temporary abandonment of these sites by
Steller sea lions.

The helicopter contractor to the Kensington
Venture has indicated that the helicopterflight
path would avoid coastal areas except in the
immediatevicinity of the project landing site. In
addition, helicopter flightswould maintainan
altitude of at least 2,000 feet whenever weather
and safety considerationspermit. Feny traffic
(associatedwith AlternativeC) and barge traffic,
in order to avoid potential shoreline
obstructions,would not be expected to pass
within 1,000 feet of sea lion haulouts.
Disturbanceto sea lion hauloutsalong marine
vessel and helicopter flight travel corridorsis,
therefore, not expected to occur.

Aircraftflights or boat traffic also are not
expected to have any noticeable effect on sea
lions feeding or traveling through the area.
Potential impacts to humpback whale and

Steller sea ffon are discussed in greater detail in
Appendix B, Biological Assessment.

Contaminated Surface Water

Wnh the onset of the widespread use of cyanide
extraction of gold by the mining industry,the
deaths of several thousand vertebrates (birds,
mammals, reptiles,and amphibians), especially
birds, have been documented at mines using
this technique (Clark and Hothem, 1991).
Deaths have been linked primarilyto wildlife
ingestionof cyanide-laced water. Although,
other water quality factors such as high pH and
levels of heavy metals may also contributeto
mortality. The most dramatic losses
documented for cyanide process tailings
impoundmentshave occurred at mines
reportingcyanide levels in tailingswaters above
100 ppm (100 mg/1), especiallywhere the
contaminatedwater source is far removed from
other sources of surface water.

Greatest concern has focused on migratoty
birds because they are federally protected by
the Migratory BirdTreaty Act and because the
greatest number of mortalitieshave been
reported for these animals. Mining companies
with wildlifemortalitieshave been working
closelywith State and federal agencies in the
lower 48 states over the last few years to
correct the problem. Currently,the most
effectivemethods to eliminate killsof migratory
birds and other species have focused on either
total physicalexclusion of wildlife by fencing
and netting or chemical detoxificationof
cyanide before process waters are exposed to
the environment(Hallock, 1990).

For many gold mining operations, chemical
processes used to remove gold from the ore
result in the exposure of cyanide and heavy
metal laden waters to the environmentvia
pregnant and barren solution ponds or tailings
pond waters. For the KensingtonProject, the
ore is high grade and gold extractionwould be
accomplishedthrough a completely enclosed
cyanidation process. Therefore, there would be
no exposure of pregnant pond, barren pond, or
heap leach solutionsto the environment. A
mixtureof tailingsand treated process waters
would, however, be discharged into the tailings
impoundmentfor Alternatives B, C, D, and F.
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For the KensingtonProject, wildlifeexposure to Levelsof total cyanide are projected to range
cyanide and heavy metal contaminated surface from 0.018 mg/1 to 0.69 mg/1 with an average of
water would only occur through direct ingestion
of tailings pond water. Exclusionof birdsfrom
the Kensingtontailings pond by netting would
not be practical because of heavy winter snow
loads. Therefore, treatment of processwaters
prior to release into the tailings impoundment is
the only means currentlyavailableto prevent
potentialWildlife/toxicityproblems in the
Kensingtontailings impoundment.

As proposed by the KensingtonVenture, mill
process waters would be recycled to the extent
possible. The remaining process waters would -
be cycled through water treatment, includinga
cyanide destruct process (alkaline chlorination),
to remove the majority of metals and cyanide
from solution prior to its release to the tailings
pond. Levels of metals and total cyanide in mill
effluentafter treatment and remixingwith tails,
not treated by the cyanidation process, are
presented in Table 4-25, Tai/ings knpoundment
Water Quality.

Table 4-25. Taiiinas \mDoundmetItWater (2ualitv’

0.043 mg/1 in the tailings pond. These values
were calculated on the assumptionthat no
natural degradation of cyanide would occur in
the tailings pond. Add~ional natural attenuation
of cyanide would occur within the tailings
impoundment. (See Surface Water Hydrology,
Chapter 4).

Remainingcyanide would consist primarilyof
iron cyanide complexes which are considered
stable and non-toxic. Concern with the toxic
effects of these complexes is related to the
potential-for breakdown of iron cyanides under
exposure to sunlight (ultravioletlight) (Mudder,
1990). However, under natural conditions in a
stream or pond (i.e., ambient temperature and
near neutral pH), iron cyanide is not subject to
rapid breakdown (Mudder, 1990). [n the event
that free cyanide is formed by chemical or
photolyticdissociationit would be quickiy
removed from solutionthrough volatilization.

. “, -—,

TailingsWater EPA Drinking
Water Standards

Parameter Low High Average MCL

Aluminum (Al) 0.264 0.956 0.621 NS
Arsenic (As) 0.005 0.010 0.008 0.05
Beryllium(Be)z 0.001 0.002 0.002 NS
Cadmium (Cd)2 0.003 0.007 0.005 0.005
Chromium (Cr) 0.020 0.039 0.031 0.1
cobalt (co)’ 0.004 0.016 0.010 NS
Copper (Cu) 0.021 0.067 0.044 NS
Lead (Pb) 0.028 0.077 0.054 0.05
Manganese (Mn)2 0.111 0.351 0.223 NS
Mercury (Hg)2 0.001 0.002 0.002 0.002
Nickel (Ni) 0.014 0.036 0.025 NS
Selenium (Se)2 0.046 0.196 0.119 0.05
Thorium (Th)2 0.021 0.096 0.067 NS
Zinc (Z@ 0.018 0.057 0.038 NS
Total Cyanide 0.018 0.069 0.043 0.02
c1 - Mswimt Jm r-nnfiantratinn Adw. ,..-., , .“, . . ““, ,“e, ,L. u.,”, , ,S2.G,

NS - No standard
‘Ail concentrations in mg/1.
‘Concentrations may be overestimateddue to use of detection limit for initialcalculation.
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Metals remainingin trace amounts in mill
efffuentdischargedto the tailings pond would
be aluminum, arsenic, chromium, copper, lead,
nickel, and zinc. (See Table 4-25, Tai/ings
hnpowxh?ent WaterQua/ily). Beryllium,
cadmium, cobalt, manganese, mercury,
selenium,and thorium may afso be present in
trace amounts. Concentrationsgiven for these
metals are likely overestimatedsince these
values were projected from detection limits.
The presence of these metals in pilot test
samples, if any, was below detection limits.

High pH levels, often associated with other
mining operations,would not occur in the-
Kensingtontailings pond. Recovery processes
are projected to reduce pH levels in process
waters to approximately7.5 prior to release into
the tailings impoundment.

Safe levels of cyanide and cyanide in
associationwith heavy metals have not been
establishedfor water consumed by terrestrial
wildlife. The USFWS has initiated research in an
attempt to define safe levels of these toxicants
in response to recent wildlifemortalityproblems
encountered at cyanide extraction mine
operations (Hill, 1991).

Monitoring by the mining industryhas indicated
that cyanide levels below 50 ppm in tailings
pond waters generallydo not cause mortality
problems in migratorybirds (Kay, 1990).
However, some mines have documented bird
mortalitiesat cyanide concentrationsbelow this
level. The USFWS currentlyhas insuMcientdata
upon which to define a universaltoxic threshold
for cyanide/metal solutionswith respect to birds
or other terrestrialwildlifespecies (Hill, 1991).

Marine and freshwatertoxicity criieria are not
applicable to terrestrialwildlife since they were
developed for aquatic organisms. Paths of
toxicant exposure for aquatic organisms include
respiration,absorption, and ingestion. For
example, copper is highlytoxic to aquatic
organisms but is generally nontoxic to
mammals unless consumed in large dosages
(Venugopal and Luckey, 1978). Marine and
freshwater criteriawould be extremely
conservativeand unrealisticfor terrestrialwildlife
since the only mode of exposure for terrestrial
wildlife species in the project area would occur
through ingestion.

Although safe levels have not been established,
human drinkingwater standards should provide
a reasonable margin of safety for terrestrial
wildlife. Drinkingwater standards are based on
continuous use of a water source. Since no
food or cover will be available to wildlife in the
vicin”~ of the pond area of the tailings
impoundment,wildlife use of taiiings water
would only occur on an occasional basis for
obtaining drinkingwater (birds and mammals)
or resting (waterbirds). Consistent use of the
taiiings pond for water would not be expected
since there is an abundance of surface water
availableto wildlifethroughout the project area.

Current EPA drinking water standards are
compared to projected cyanide and metals
levels in tailings pond waters in Table 4-25,
Tailings hnpounchent Water Qua/ity. As
indicated, only lead and cyanide are projected
to exceed EPA drinking water standards.

Even though these two parameters are
projected to exceed human drinking water
standards in the tailings pond, it is unlikelythat
wiidliie occasionallyusing the pond for resting
or drinkingwater would sufferfrom any toxic
effects. Toxic effects of lead on waterfowl and
other wildlifespecies have only been
documented for dosages and/or durations of
exposure much greater (Eisler, 1988) than those
projected for the tailings pond.

Wtih respect to cyanide, projected levels in the
tailings pond are for total cyanide with no
naturaldegradation. Natural degradation is
expected to reduce cyanide in the tailings pond
to ievels below those predicted in Tab/e 4-25,
TailingsImpoundment Water Quality. Given
these considerations,the low levels of metal
constituents,and a near neutral pH value for
tailings pond waters, no toxic effects to wildlife
usingthe pond would be expected.

There is a slight chance that the low levels of
metals present in the tailings pond waters could
be bioaccumulated or biomagnified in various
tissuesof terrestrialanimals, such as mink or
riverotter. Numerous metals, including
aluminum,arsenic, copper, lead, nickel, and
zinc have been shown to bioaccurnulatein
differentspecies of mammals (Wren, 1986).
However, mercury is the only metal known to
exhibit clear biomagnificationwithin terrestrial
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food chains (Wren et ai., 1983). Levelsof
mercury are predicted to be below the detection
limit in the Kensingtontailings impoundment
waters (JMM, 1991).

Given the reiative low levels of all metais
projected for the tailingswaters and the fact
that no terrestrialspecies would be expected to
use this water on a continuousor long-term
basis, it is unlikelythat project area wildlife
species would bioaccumuiate metaisto the
extent to cause any harmful effects.

The ADF&G has a cooperative agreement with
the KensingtonVenture to monitorthe presence
of trace elements in selected aquatic and
terrestrialorganismsbefore and during mine
development and operation to ensure that
wildlife bioaccumulationof metals has not
occurred.

One other potential source of wildliie exposure
to contaminated surface water sources is the
accidental spillage of process chemicals,fueis,
oils, or other operational fluids during shipping
or handling. The chance for an unanticipated
spiilto occur in Lynn Canal, Bemers Bay, or
fresh water sources is unknown. However
impacts wouid be expected to be most
significantif spilisoccur in marine waters, in
ciose proximityto importantfishery resources
(See Aquatic Resourcesj Chapter 4] or
waterbird concentrationareas. Waterbird
species potentiallyaffected would depend on
the iocation of the spiil, season, and weather
patterns.

EFFECTS OF ALTERNATIVE B

The extent of habtit, wetiand, and oid growth
disturbance associated with each alternative is
summarized in Soi/s/Vegetation/Wet/ands,
Chapter 4. Most of this disturbancefor this
alternativewould occur in hemlock/spruce
forest assoc”~tionsthat classifyas wetlands
(232.8 acres). Only very minor amounts of
disturbance wouid affect muskeg or alder
dominated snow slide zones.

Disturbanceto the beach fringe wouid be
minimal and limitedto the barge docking
facility. However, development of the taiiings
impoundment has the potentiai to adversely
affect the salmon fishery in Sherman Creek.
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(See Aquatic Resources - Freshwater, Chapter
4). Reductionsin or loss of the saimon fishery
in Sherman Creek would reduce the availability
of an importantsummer food source for black
bears. in addtiion, observations by Kensington
personnei indicatethat at least one black bear
sow usesforested habtits within the proposed
impoundmentarea for cub rearing. Wnh project
development, this area would no longer be
availabiefor bear use.

Model projected losses of mountain goat and
black bear habtits resultingfrom displacement
by human activitiesare 2,098 acres and 3,324
acres, respectively,for mountain goat and black
bear. (See Tab/e 4-24, Model Projected B/ack
Bear and Mountain Goat hnpacts). Wtih this
alternative,noise associated with tailings
impoundmentconstructionand helicopter use
would be audible at seiected receptor sites
within known mountain goat range.

The closest proposed development site to a
bald eagle nest site is the fuei storage faciiity. It
occurs at ieast 300 meters (1,000 ft) but iess
than 0.5 mile away from a nest site. Only very
minor areas of oid-growth forest wouid be
disturbed withinthe coastal area preferred for
nesting by bald eagies in southeast Aiaska.
Normal operationalactivitieswouid not be
expected to affect this site during the nesting
season. Constructionactivities,such as
blasting,at the fuei storage faciiity during the
bald eagle nesting season could, however,
disturb nesting activity. Timing of blasting
outside of the nesting season would eliminate
this concern.

Development of the marine docking facii”~
would be the only direct disturbance affecting
marine habtits. The extent of this disturbance
would be relativelyminor, and it is not expected
to have any noticeable effect on marine
mammals or seabirds. The beach area where
the docking facilii would be constructed and
nearby shoreiineareas are not used by harbor
seais or Steilersea iions as hauiout sites. Some
minor amounts of nesting habfiat for species
such as biack oystercatcher may be lost to
direct disturbance.

There may be a siightlygreater chance of spiiis
associated with off-loading of fuei at the Comet
Beach marineterminal as compared to
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off-loadingfuei at the marine terminal in Slate
Creek Cove (AlternativeC) due to the less
protected docking conditions at Comet Beach.
Fuel spillsin this area could affect a variety and
number of seabirds depending on the extent of
a spill and weather conditions. (See Aquatic
Resources, Chapter 4).

EFFECTS OF ALTERNATIVE C

Total habitat disturbance (392 acres) is greatest
with this alternative. Increased disturbance
associatedwith this alternative is associated
with the development of the access road from
Slate Creek Cove to the mine site. Most
disturbancewould occur in hemlock/spruce
forest associationsthat classifyas wetlands
(335.9 acres). Only very minor amounts of
disturbancewould affect muskeg habtits or
alder dominated slide zones.

The greatest extent of disturbanceto beach
fringe areas would occur with this alternative
since a temporary marine terminal at Comet
Beach and a more permanent docking facilii at
Slate Creek Cove would be developed. Impacts
associatedwith the tailings impoundmentwould
be the same as those assessed for Alternative
B.

Model projected losses of mountain goat and
black bear hab~ats resultingfrom displacement
by human activitiesare 2,189 acres and 3,334
acres, respect”wely,for mountain goat and black
bear. (See Tabie 4-24, Model Projected Black
Bear and Mountain Goat hnpacts). Wtih this
alternative,noise impacts would be somewhat
less than for those assessed for AlternativeB
since helicopterswould not be used for
employee transport.

There is a much greater potential for
disturbance to bald eagle nesting habitat as a
result of the Berners Bay access road and Slate
Creek Cove marine terminal. Seven bald eagle
nests occur within 330 feet of the alignment of
this access road and another four bald eagle
nests occur within 0.5 mile of the access road
alignment. in addition, one bald eagle nest is
located within 330 feet of the Slate Creek Cove
docking facility. (See Figure 3-27, Bald Eag/e
Nest S/tes). However, as long as restrictionsin
the Forest Service/USFWS Interagency
Agreement regarding bald eagle protectionare

imposed, impactsto bald eagles would be
expected to be negligible. Minor changes in
facilitieslocations and restrictionsin
constructionand blastingschedules would
protect bald eagle nest sites.

Additional road development also exposes
much larger areas of habtiat to the effects of
human presence. Increased access
opportunitiesassociated with road development
in roadless areas have been linked to reductions
in bear populations, primarilyas a result of
increases in legal and illegal hunting pressure
(Pelton, 1982). However, public access would
not be permitted on the road and Kensington
employees would not be allowed to use access
roads for hunting,

Development of the marine docking facility in
Slate Creek Cove has a greater potential to
impact nesting seabirdsand waterfowl due to its
proximityto estuarinehabfiats. Ferry traffic and
increased levels of human presence could
preclude nestingfrom a much greater area than
that directly disturbed by the marine terminal.
These activitiesmay also prevent Steller sea
lions intermittentuse of the cove as a haulout
area.

Althoughthe chance for a fuel spill within Slate
Creek Cove is somewhat reduced because the
waters are more protected, an accidental spill in
this area would have the potential to create
greater detrimentaleffects on nesting or
winteringwaterbirdsdue the presence of
estuarine habitats. Also the additional length of
pipeline requiredto transport fuel from Slate
Creek Cove to the mine site increasesthe
chances of overlandfuel spillsand spills in
freshwaterand wetland habitats.

EFFECTS OF ALTERNATIVE D

Impacts associated with this alternativewould
be similarto those assessedfor AlternativeB
except that two drainages (Sherman Creek and
Sweeny Creek) would be affected. However,
this alternativewould disturbthe least amount
of total surface acreage, 229 acres of which
123.5 acres are classifiedas wetlands. In
addition, modeling indicatesthat noise impacts
to the mountain goat populationwould be
reduced by this alternativesince construction
the Sweeny Creek tailings impoundment is
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farther removed from areas of known mountain
goat hab~t. (See Noise, Chapter 4).

Model projected losses of mountain goat and
black bear habiits resultingfrom displacement
by human activitiesare 1,348 acres and 3,192
acres, respectively. (See Table 4-24, Model
Projected Biack Beer and Mountain Goat
Impacts). As indicated, the magnitude of model
projected impacts to mountain goat habtiat
would be the lowest with this alternative.

EFFECTS OF ALTERNATIVE E

The extent of habtit disturbance is (237 to 242)
acres associated with this alternative is less than
AlternativeB and C but slightlyhigherthan
AlternativeD. The extent of loss of old-growth
forest is the lowest for all action alternativeswith
the Site B option for AlternativeE. Also,
wetland loss is second lowest (181.7 to 228.6
acres) with either site option for AlternativeE.
However, the low potential for wetland
reestablishmenton the dewatered tailingsfacility
indicatesthat this alternative has the greatest
chance for long-term wetland loss. Impacts
associated with this alternativeare expected to
be generally similarto those assessedfor
AlternativeB except that Sherman Creek would
not be directly affected. Projected disturbance
to mountain goat habtit would be the greatest
with this alternative. Constructionof the
dewatered tailings disposal facilitywould
generate the greatest extent of continuoushigh
noise levels in closest proximityto known
mountain goat habtit.

Model projected losses of mountain goat and
black bear hab~ts resultingfrom displacement
by human activitiesare 2,260 acres and 3,527
acres, respectively,for mountain goat and black
bear. (See Table 4-24, Model Projected Black
Bear and Mountain Goat Impacts).

EFFECTS OF ALTERNATIVE F

Impacts to wildlifeassociated with this
alternativewould be essentiallythe same as
those assessed for AlternativeB.

CUMULATIVE EFFECTS

It is unknown if recent and existing exploration
activitiesat the Kensingtonand Jualin sites have

modified mountain goat distributionpatterns
within existing habwt. If mountain goat
distributionhas been modified by exploration,
additional displacement caused by mine
development at either Kensingtonor Jualin
would result in cumulative impacts to the Lions
Head mountain goat population.

The greatest potential for cumulative effects
relatesto increased loss of or indirect
disturbanceto mountain goat hab~t if
explorationcontinues for the Juaiin Project or if
it becomes an operational mine at the same
time as the KensingtonProject is in operation.
The extent of suitable habitat for the Lions Head
mountain goat population is limited in the area.
If both projects were to result in losses of
suitable mountain goat hab~t, then the
potential effect on the local mountain goat
population could be much greater than that
associatedwith a single project.

If both projects were to develop marine terminal
facilitieswithin Slate Creek Cove, there could be
a cumulativedisturbancesto waterbird and
Steller sea lion use of the cove. The potential
for accidental spillsof toxic materials in Slate
Creek Cove also would be increased.

Cumulativeeffects on other wildlife species are
X4 tO be relativelyminor due to distances
between the two sites and the fact that they
occur in two separate watersheds.

SUMMARY

Hab~t disturbance associated with Ahemative
B, E, and F would be confined within one
drainage. AlternativeE would disturb the least
amount of habbt and old-growth forest, but has
the greatest projected potentialfor adverse
affects on the Lions Head mountain goat
population. AlternativeE is the only alternative
which would not directly disturb a drainage by
tailings disposal.

AlternativeD would result in hab~t disturbance
in two drainages, but would also cause the least
amount of total disturbance. Noise impacts are
projected to be the least intrusiveto the
mountain goat population with this alternative.

AlternativeC disturbsthe greatest amount of
upland and wetland habtits. The potential for
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disturbance of bald eagle nest habfiat, waterbird
breeding areas, and small Stellersea lion
haulouts in Slate Creek Cove would occur with
this alternative. In addition, due to the overland
transpott distances involved,there is an
increased potential for fuel spillsand for spillsto
affect upland and wetland habtits with this
alternative.

Potential impacts to recreationcan be classified
under two general categories: crowding
(increased use of area) and introductionof
sights and sounds of human act”wities.It is
d-titcultto quant”~ the projected increase in use
for any development alternativedue to the lack
of quantifiedhistoricaluse levels. Further,
crowding is not perceived uniformlyby all
people.

EFFECTS OF THE NO ACTION ALTERNATIVE

Impacts on non-residentvisitorstraveling on
cruise ships and ferries are not predicted for
this alternative. The recreationalexperiences of
visitorson day cruisesand flightseeingtrips
would not be affected by the No Action
Alternative.

Resident users of the Berners Bay area are
likelyto be impacted by increased levels of use,
even in the absence of mine development. The
new boat ramp at Echo Cove, with a parking
area for 100 vehicles, is likelyto stimulatean
increase in use as people become aware of the
improved facilities.

Recent trail constructionat Point Bridget State
Park and a proposed recreationalcabin would
also result in increased use of the area over
time.

The increasingpopularityof flightseeingand
day cruises in the area may create a higher
level of use by touristsand could influencethe
perception of crowding by some resident users.

These potential changes are, however,
compatible with the recreationalopportunity
spectrum classes, semi-primitiie motorized
(SPM) and semi-primitiie non-motorized

(SPNM) , designated for the study area. (See
Recreation, Chapter 3).

EFFECTS COMMON TO ALL ACTION
ALTERNATIVES

The project component with the greatest
potentialto impact recreation use for all
alternativesis transportation. The transportation
choices may affect both non-resident and
residentusers. Increased air and barge traffic
to the site have the potential to increase noise
and human activii above the scale expected by
recreationists.

The noise and activii associated with
transportationis most likely to directly affect
recreationistswho visit the area on foot or in
kayak, canoes, or small motor boats. Some
alternativeshave different impacts which would
be discussedseparately.

Cruiseship passengerswould not be affected
by noise generated by barges and helicopters.
The transportationactivities may draw the
attention of shipboard observers. Visitor
attitudesabout transportationactivitiesare likely
to be split,with some perceiving them as
negativeand others interested in the operation.

Noise generated by other aspects of the mining
operationwould create a potential negative
impact on recreationistsin the SPNM portions
of the site, Noise studies show that
recreationkts in Berners Bay would not be
affected by noise from mining operations (See
Noise, Chapter 4).

The visibilityof project components may impact
recreationistsby introductionof human activities
into an area classifiedas SPNM. All alternatives
affect the visual quality of the area. Although
the area has been mined previously,most signs
of human use have disappeared.

Impacts on the biological resources, especially
fish and wildlife, have the potential to affect
recreationalusers of the area. Any impacts
likelywould not affect tourists, but could alter
the huntingand fishing experiences of a small
number of C~ and Borough of Juneau
residentswho may have pursued these activities
near the project area in the past. (See Wildlife
and Aquatic Resources, Chapter 4).
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Population increasesdue to project
development would likely result in increased
hunting and sportfishingpressurenear the
project area and in the region. It is impossible
to accurately predict numericalincreaseslargely
because current data on huntingand fishing
licenses maintained by the ADF&G are
incomplete. A reasonable assumptionwould be
that resident hunting and fishing pressurewould
increase in proportionwith project induced
population increases. Accessiblehunting areas
such as Douglas Island and AdmiraltyIsland
could experience noticeable increasesin
hunting pressurethereby leading to a decrease
in the perceived quality of hunting experiences-’
for some persons.

According to The Strategic Plan for
Management of Deer in southeastAlaska 1991-
1995 (ADF&G), hunter demand for deer in
Game Management Unit 1C currentlyexceeds
existing populations,and hunter success is low
due to low population densitiesof deer. Wfih
increased hunting pressurethe existingfour
deer bag limit may be reduced.

All alternativeswould affect the potential for
recreational use of the Comet Beach area.
Recreationistswould be displaced due to
transportationand miningactivities.

The new boat ramp facilityat Echo Cove has
the potential for increasingrecreationaluse in
the general area. It is, however, d“ficult to
quantify the potential displacement effects.

EFFECTS OF ALTERNATIVE B

The proposed mine site is on the Alaska Inland
Passage route, a high visibilityarea that had
225,000 visitors in the traffic summer of 1990
(Lendaro, 1991). Transportationactivities
associated with this alternativemay draw
attention to the mining operations,however, this
is likely to have a small impact on the shipboard
visitor’sexperience.

There is a greater potential for helicopter
transport of employees to affect recreational
users of Bemers Bay, but these effects are
difficultto qualify. Helicopter transport impacts
to recreationistswould be limited,to some
extent, by the flight path (See Figure 2-72,
Helicopter flight Path) and by the fact that no

4-80

employee transport flights are proposed for the
weekends. (See Transportation,Chapter 4).

The general mine development area can only be
accessed by boat, float plane, or helicopter.
There is no indicationthat the proposed
operationsand tailings disposal areas have
received significantrecreational use in the
recent past. Some limited huntingfor mountain
goat and black bear, however, does take place
in the general area. Mining actiWes would
occur in an area classifiedSPNM. Wfih
recreationaluse of the area increasing, some
recreationistscould be displaced, but low
historicallevels of-use make it likelyvery few
personswould be displaced from trad~ional use
of the project area. Effects on wildlife in the
Sherman Creek drainage may indirectlyaffect
huntingexperiences in the general vicinity.

EFFECTS OF ALTERNATIVE C

All of the impacts associated with AlternativeB
would apply. Additionally,there would be
impacts resultingfrom the constructionand use
of a marine terminal at Slate Creek Cove in
Bemers Bay, and from the 8.5 mile long access
road from the terminal to the mine site.

Impacts on touristsare expected to be
negligible. Recreationalusers of Bemers Bay
are expected to be more directly impacted. A
survey of study area users shows that a number
of people use the Slate Creek Cove area for
recreationalactivities including picnicking,
camping, and wildlifewatching (Beck & Baird,
1990). Some userswould be displaced by
constructionof a marine terminal in Slate Creek
Cove.

Slate Creek Cove is visiblefrom most of Bemers
Bay. Althoughthe terminal site is classified
SPM, this alternativewould introduce ferry and
barge transport traffic into Bemers Bay. Under
this alternative,workers would take the ferry to
the site daily (approximately32 round-tripsper
month). Supplieswould be delivered by barge
once a month. Diesel fuel and LPG fuel would
be delivered by barge bimonthly. Supply and
fuel barge trips would average approximately
0.75 trip per week during operation.

Barge and ferry traffic would be restrictedto the
west side of Bemers Bay. Ferry travel time
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within Bemers Bay would be approximately 10
minutesfor each trip to and from the Slate
Creek Cove terminal. Barge travel time within
BernersBay would range from 30 to 45 minutes
for each leg to and from the Slate Creek Cove
Terminal. Noise and activii associatedwith
this marine traffic would alter the recreation
experience in Bemers Bay. The noise and dust
associated with the access road from Slate
Creek Cove would increasethe amount of
visible and audible human activii on the
peninsula in an area classifiedSPNM.

EFFECTS OF ALTERNATIVE D

Many of the potential impacts of this alternative
are similarto those from AlternativeB. All
activitieswould occur on the Lynn Canal side of
the peninsula, however, they would be located
in both the Sherman and Sweeney Creek
drainages. There is no evidence of recreational
use of the Sweeney Creek drainage. However,
it is classifiedSPNM. Traditional userswould
be displaced in both the Sherman and Sweeney
Creek drainages. There would be some
increase in noise in Bridget Point State Park as
a result of h~lcopter operations. The noise
increasewould be mostly heard during the
week. No flightswould be scheduled for
weekends.

EFFECTS OF ALTERNATIVE E

This alternative is similarto AlternativeB in that
impacts would be concentrated in the Sherman
Creek drainage. As mentioned in Visua/
Resources, Chapter 4, this alternativewould
have the highest visual impact.

EFFECTS OF ALTERNATIVE F

AlternativeF would have the same effects as
AlternativeB.

CUMULATIVE EFFECTS

WKhthe potential for combined population
increases resultingfrom the potential start-up of
mining operations (AJ, Jualin) in the Juneau
area, it can be predicted with certaintythat
recreational use of the study area, and
especially Berners Bay, would increase.
Increased loss of recreationalopportunitiesin
undeveloped areas is also expected (i.e., hiking

along Sheep Creek for the AJ; camping in Slate
Creek Cove for AlternativeC, Kensington
Project). However, it is not possibleto quantify
projected increases. Predictive models are not
availableto estimate correlationsbetween the
start-up of a mining operating and increases in
boat registrationor hunting and fishing licenses.
WfitI the start up of more than one new mine in
the region, it is possiblethat increased hunting
and fishing pressure could eventually result in
reduction in current fish and game bag limits
establishedby the ADF&G.

The Juaiin project would increasetotal use of
Bemers Bay waters. Mine related traffic would
regularlyuse the bay for access. It is not
possibleto predict traffic levels associated with
the Jualin Project.

SUMMARY

The proposed alternativesare projected to have
similarimpacts on non-residentand resident
recreationalexperiences,with a few exceptions.
AlternativeC would result in direct impacts to
recreationalusers of Berners Bay by introducing
additional sights and sounds of human
activities. This alternativewould displace some
usersfrom dispersed camping and other activii
sites in the Slate Creek Cove area. The access
road from Slate Creek Cove has the greatest
potentialto affect shorelinerecreational use of
the area. Project components along shorelines
have the potential to directly affect users
because of the number of recreationistswho
access the general area in boats. The
shorelineswithin Bemers Bay, all classified
SPM, are where most recreationaluse occurs.

AlternativeD potentiallycould affect users and
biological resources in two rather than one
drainage. There is no evidence, however, of
recreationaluse of either drainage.

Tourists, especiallythose on cruise ships and
ferries,would be affected indirectly,if at all, by
any of the alternatives.
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This section describes potential impacts of the
project alternativesto cultural resources in the
project area.

EFFECTS OF lWE NO ACTION ALTERNATIVE

Historicaland archaeological resourceswould
remain unchanged. Any known or unknown
resourceswould not be affected under this
yaction. Other federal undertakingsmaybe -
required to secure their presewation.
Continued exploration under existing permits
wouid require actions for each new permitted
exploration on a case by case basis. No
impactswould be associated with continued
explorationactivities.

EFFECTS COMMON TO AU ACTION
ALTERNATIVES

It is unlikelythat any adverse effectswould
occur to cultural resources. The historic
remainsat the oJdmine site have been
determined not eligible for inclusionin the
National Register of Historic Pisces further use
of the historicarea would not constitute impact.
However, the presence and nature of prehistoric
or nonmininghistoricresources have not been
fully determined. in the uniikeiyevent that
prehistoricor historicremains are located, work
would stop and the resource evaluated in
accordance with Sec. 106 of the National
Historic PreservationAct.

Additionaltesting of resources prior to
constructionwould determine the presence or
absence of archaeological sites. Mitigationof
any discovered resource can take place under a
State, federal, and certified iocai government
accepted mitigation plan, thus eliminatingthe
potential for negative impacts to cuiturai
resources.

Many Tiingit sites are recorded or reported for
the greater Bemers Bay area and these are
accessible by walking along the coast or by
boat. Secondary effects of increased site
visitationmay result in increases in pedestrian
traffic, potential for damage to fragile resources,

and possible unauthorized removal of
resources. Secondary effects to known or
reported cultural resources can be reduced
through instructionof mine personnel about the
sensitivenature of archaeological sites.
Operating policies including “offiimits”
requirementsto cultural resourcesalso may
reduce secondary effects if cultural resource
sites are located near the project.

EFFECTS OF ALTERNATIVE B

it is unlikeiythat any adverse effects would
occur to cultural resources. The historic
remains-at Comet Beach and the mine site,
previouslydiscussed in impacts Common to all
Action Alternatives,have been determined not
eligiblefor inclusionon the Nationai Registerof
Historic Pisces. Futther use of these areas
would not constitute impact. However, the
presence and nature of unknown prehistoric
resourceshave not been determined here.
Prehistoricremainsthat may be located here
could be impacted if no further cuitu~i
resourcesreconnaissance,testing, and
mitigation,takes place. It is uniikeiythat
prehistoricsites do exist, although one untested
raised beach or terrace to the north of the
mouth of Sherman Creek may contain
prehistoricor protohistoricresources.

Additionaltesting and mitigationwould take
place as indicated in impacts Common to Ail
Action Alternatives.

EFFECTS OF ALTERNATIVE C

Sie 49JUN-013, couid potentially be impacted
by this alternative. The presence and extent of
the site remains unknown.

The direct effects to the Mine Site, Comet
Beach, and Sherman Creek would remain the
same as for impacts Common to ali Action
Alternativesand Impacts to AlternativeB.

Addtional testing and mitigationwould take
place as indicated in impacts Common to All
Action alternatives.

EFFECTS OF ALTERNATIVE D

It is unlikelythat prehistoricsites exist, aithough
one raised beach or terrace at the mouth of
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Sweeny Creek could potentiallycontain
prehistoricresources. Unrecorded historic
resourcesmay also be found at the same
location.

The direct effectsto the Mine Site and Sherman
Creek would remain the same as for Impacts
Common to All Action Alternativesand Impacts
to AlternativeB.

Additionaltesting and mitigationwould take
place as indicated in Impacts Common to All
Action Alternatives.

EFFECTS OF ALTERNATIVE E

The direct effectsto the old mine site, Comet
Beach, and Sherman Creek would be as
described under Impacts Common to All Action
Alternativesand Impacts to AlternativeB.

Addtiionaltesting and mitigationwould take
place as indkated in Impacts Common to All
Action Alternatives.

EFFECTS OF ALTERNATIVE F

AlternativeF would have the same effects as
AlternativeB.

CUMULATIVE EFFECTS

The State of Alaska, like other places
throughout the nation and world, has witnessed
an accelerating 10ssof cultural resourcesfrom
natural erosion, unauthorized removal of
resources,development without cultural
resource stipulations,and careless damage
from unknowing persons. Additionallythere is
I“tie action that can take place to save
resourcesthat have already been severely
deteriorated through the ravages of time and
the elements.

The resourcesof the proposed project area are,
for the most part, well documented. It is
unlikelythat additional resources exist, but the
aforementioned places where prehistoricor
protohistoricremains could be found may
require some additional reconnaissance,testing,
and protective or removal action. The potential
cumulativedirect or secondary effectsto any
significantcultural resources, if unmitigated,are
the resultantloss of a resource base that is

finite and non-renewable. Mitigation of any
discovered resource can take place under a
State, federal, and certified local government
accepted mitigationplan, thus resultingin no
cumulative impact.

SUMMARY

It is unlikelythat any adverse effects would
occur to cultural resources. The historic
resourceshave been documented. It is unlikely
that prehistoricsites exist, although limited
ground truthing and testing maybe required to
confirmthe presence or absence of cultural
resourcesat some specific locations within the
proposed project area.

Final selection and acceptance of the preferred
alternativewould dictate where additional
cultural resource confirmationwork should take
place. Mitigation of any discovered resource
can take place under a State, federal, and
certifiedlocal government accepted mitigation
plan, thus resultingin no cumulative impact to
cultural resources.

This section presentsthe projected impacts to
visual resources. Criiical viewpointsare those
viewpointsfrom which most people would view
the site. For this project, Alaska Marine
Highways routes and other ship routes in Lynn
Canal are the criticalviewpoint. Visual impacts
have been assessed from viewpoints
approximately 1 mile offshore in Lynn Canal, at
elevationsabove the water from 20 to 100 feet.
(See Figure 4-6, Critical ViewpointsMap).
Commuter airlinesfly over the site, but
emphasis on criticalviewpoints is placed on the
view from the water, since cruise ships carry a
much larger number of people and these people
would have a much longer viewing period of the
project area (approximately 10 minutes). The
Forest Service’s establishedVisual Quality
Objectives are used as a measure of visual
impact (See Visual Resources, Chapter 3). In
the Lynn Canal viewshed, the distance zone is
middlegroundfor all project components.

The topography in the KensingtonProject area
is a mixture of relativelysubdued hillswith
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paralleldrainages following regional geologic
strikesto the south and mountain slopes with
steep gradients in excess of 75 percent
composed of massivecliffforming bedrock
peaks above and to the north of the project.

The visibiiii of the site varies by season. Low
clouds, fog, and low light conditionsin the late
fall and winter reduce &ibility of the site. Snow
cover alters the visibilityof some elements in
the landscape. Low visibilityand snow cover
correspond with seasons of reduced viewer
numbers. The visual resource analysiswas
made assuming no impaired visibil-Rydue to
weather conditionsand no snow cover.

EFFECTS OF THE NO ACTIONALTERNATIVE

if the Forest Service were to deny the permit for
operation, there would still be some visuai
impacts incurredfrom the existingexploration
activii. Although the area has been mined
previously,most signs of human use have
disappeared. The existing impacts includethe
adm,ciearing below the lower adit, and a small
waste rock pile. The road from the beach to
the lower portal is visibie, as are portions of two
buildings near the beach. The existingactivities
along the beach are in an area designated as

distinctiveVariety Class A and highest
Sensitii Levei 1, with a Visual Quality
Objective of Retention. The access road and
mining actiWes are in an area with the highest
sensitii level, but common Variety Class B.
The Visual Quality Objective is Partial Retention.
The existing impacts are of relatively small scale
and the Visual Quality Objectives could be met.

EFFECTSCOMMONTO AU ACTION
ALTERNATIVES

Some project components would have the
same visual impacts for all alternatives.

MarineTerminal

Each alternative except AlternativeC, inciudes a
marineterminal complex on and near Comet
Beach. The components include the barge
landing area, fuel storage/laydown, heliport,
explosivesstorage, and access road. The
primaryvisual impacts associated with these
elements include clearing vegetation and
introductionof structures. Most of the
structuresare low profileand would not
introduce form or line impacts. The exception
is the LPG storage tank, a 76 foot diameter
sphere. Due to the amount of clearing in the
fuel storage/laydown area and to the sparser
nature of the vegetation closer to the shore, the
tank could be visibleagainst the landscape,
however, proper color selectionfor painting
would reduce the potential contrasts.

The structuresat water’s edge, including a
possiblefuel unloadingtrestle and barge
landing, are not massive. The visual impact
would resultfrom breaking the un.~ of the
shorelineby the structures. Color and texture
contrastsfrom buildingsare possible, but could
be reduced by proper color selection to match
background landscape.

The beach area is designated as distinctive
variety class with highest sensitivitylevel and a
Visual QuaIii Objective of retention. That
objective extends in a band from the beach
inland up to several hundred yards, depending
on the topography. The retentionVisual Qual.ky
Objective probably cannot be met during
operation, but should be attainable after closure
when structuresare removed and reclamation
has occurred.
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Access Road

The length of the access road vanes by
alternative. All access roads would be
constructed with a 30-foot surface width and
turnouts. The common visual impacts of road
construction resultfrom clearing of vegetation
and introducinga visibleline of contrast in
color and texture between the cleared area and
the adjacent, uniformappearing vegetation. In
most forested areas, access roads would not be
visiblefrom Lynn Canal, although road cuts may
create visual breaks in the vegetation canopy.
In areas of more open vegetation or where
roads traverse elevated pottions of terrain, cuts
and fillsand the road surface may be visible,
creating a contrast in color between newly
exposed soil and surroundingground cover.

Most of the access roads traverse an area
designated as Variety Class B, with Sensitivity
Level 1. The Visual Quality Objective is Partial
Retention. The contrasts introduced by the
road would be visuallysubordinateto the
characteristiclandscape and therefore would
meet the Visual Qual’~ Object’We.

Main Facilii

The process area would requirethe largest
amount of clearing and cut and fill of any of the
components common to all alternatives. Some
of the buildingswould be approximately80 feet
tall and about 140 feet long from north to south.
The buildingswould be strungtogether along
an excavated bench. The power plant would
have fiie 60-foot tall stacks. None of the
buildingsor the stacks would require aircraft
warning lights since a height of 200 feet is not
exceeded and the site is more than 20,000 feet
away from any establishedairport (Ninger,
1991). The mill facilityarea is the same in all
alternatives. The visual impacts vary by
alternative associated with the tailingsdisposal
component affects on visibil”~.

The process area occurs in a Variety Class B,
SensitivityLevel 1 area with a Visual Quality
Objective of Partial Retention. The process
area, on its own, may meet the Visual Quality
Objective if foreground screening by vegetation
were maintained. Depending on the tailings
disposal option, there are cumulativeeffects in
some alternat”wesof the process area and

tailingsdisposal which affect the likelihood of
meeting the Visual Quality Objective.

Potentialvisual impacts from production
activitieswould be due to fugitiie dust and
emissionsfrom the power plant, exhaust portal,
and other fuel burning equipment. (See Air
C?ua/ity,Chapter 4).

The employee camp would not be visiblefrom
the criticalviewpoints due to screening by
topography and vegetation.

The project would be visibleat night due to
lights on buildingsand exterior work and
storage areas. Lightningwould be directed
inward to reduce glare in Lynn Canal.

EFFECTS OF ALTERNATIVE B

The primaryvisual impact associated with
AlternativeB is the introductionof form, line,
color, and texture contrastsfrom a tailings dam
constructedacross Sherman Creek. (See
Figure 4-7, Simulation of Sherman Creek
Tailings f)am). The 2,400 foot long, 270 foot
high dam would stretch across the lower
portion of the U shaped Sherman Creek
drainage, introducinga large scale horizontal
element.

Coarse rock texture and gray/ten colors
associated with the rock on the dam face would
contrastwith the surroundingareas of dark
green forest. The proposed dam construction
technique would permit reclamation of the face
of the starterdam, and each subsequent raise,
immediatelyafter each construction phase is
completed. Establishmentof grass cover on
the dam face would reduce the visual contrasts
between the dam and surroundingvegetation.

The starterdam would be completed during the
first 2 years of construction,and subsequent
raiseswould occur annually until year fiie.
Three more dam raiseswould be constructed at
3 to 4 year intervalsthereafter.

During constructionthere may be a substantial,
though temporary, impact if the entire
impoundmentarea is cleared before the dam
reaches its final height. The dam would also
screen the entire process area from view once
the final lift is completed. Haul and access
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Figure 4-7, Simulationof Sherman Creek
Tailings Dam

roads would be mostly screened by trees from
view from Lynn Canal.

Most of AlternativeB occurs in a Variety Class
8, Sensitii”~ Level 1 area with Visual QuaIii
Objective of Partial Retention. It would be
dficult to meet the VisualQuality Objective
during operation, but reclamationand
revegetationfollowing operation would make it
possibleto meet the VisualQuality Objective.

EFFECTS OF ALTERNATIVE C

The visual impacts associated with this
alternativefor the dam and mill site are the
same as AlternativeB, with two additions, a
marine terminal in Slate Creek Cove and an 8.5
mile access road from the terminal to the mine
site.

The marine terrniml in Slate Creek Cove, while
relat”welysmall in scale in terms of structures,
would create contrastwith the existing
landscape by clearing 3 acres for marine
terminal components. The cleared areas would
accommodate a generator, fuel
storage/laydown, heliport,and explosives
storage. The structureswould be small in scale.
A docking facilitywould introduce contrast by
insertinga line into the uniform sweep of the
shoreline.

The majorityof the access road from Slate
Creek Cove would be located on the Lynn
Canal side of the peninsula. However, clearing
for the road would introduce contrasts in color
and texture in the vegetation on both sides of
the peninsula. From some viewpoints in
Bemers Bay, a notch in the trees would be
visiblewhere the road would cross the ridge
separatingthe Slate Creek drainage from the
Lynn Canal side of the peninsula.

On the Lynn Canal side, the road cut would
likely be most visiblefrom the ridge down to the
relat”welyflat, naturally occurring bench which
the road would follow to its intersectionwith the
access road from Comet Beach to the mine.
Most portions of the road along the bench
would be screened from view by trees except
where the road would cross open muskeg
areas. The visual impacts would result from
alteringthe horizon created by the forested
ridge of the peninsulaand from contrasts in line,
color, and texture due to clearing for the road
and cut and fill areas. Brown hues associated
with fresh cut and fill areas would contrast with
adjacent vegetated sites. However, these visual
impactswould be relativelyshort-term since
effortsto stabilize and revegetate these
disturbanceswould occur immediatelyafter
construction.
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On the Lynn Canal side, the project
components, includingthe access road are in
the same Visual Management System
classificationdescribed for AlternativeB. The
road pottion of AlternativeC would meet the
Visual Quality Objective facing Lynn Canal. In
the Bemers Bay viewshed, the marine terminal
would be located in an area designated as
foreground distance zone, Variety Class B,
Sensitii Level 2, and Visual Qual”ByObjective
of Partial Retention. As with the marineterminal
on Lynn Canal, the Visual Quality Objective
likelywould not be met during operation, but
could be met with reclamationand revegetation.

EFFECTS OF ALTERNATIVE D

The unique visual impacts associatedwith this
alternativewould come from constructionof a
tailingsdam across Sweeny Creek and the haul
road requiredfrom the mine to the tailings
impoundment. Additionally,from some
viewpoints,the process area at the mine would
probably be visible. visual impacts associated
with the haul road would be relativelyminor
compared to the facilitiesand impoundment
areas. Only minor portions of the haul road
would be visiblewhere it crossesthe end of the
ridge between Sherman and Sweeny creeks.

The Sweeny Creek dam, 1,400 wide at the crest
and 370 feet high, would introduce contrastsin
form, line, coior and texture. (See Figure 4-8,
Shmdationof Sweeny Creek Tailings
hnpoundrnent). The narrower, more incised
shape of the Sweeney Creek drainage resultsin
a higher dam. The horizontal line of the dam is
in contrast to the angular lines of the landscape.
Topographic screening reduces the view
duration of the tailings dam.

The lower portion of the Sweeney Creek
drainage has the same Visual Management
System classificationas AlternativesB and C.
Moving up the drainage, the Variety Class
becomes C, and then as the view is obstructed,
to SensitivityLevel 3, Variety Class C, with a
Maximum ModificationVisual Quality Objective.
The proposed dam would occur in a Partial
RetentionVisual Quality Objective area. Due to
the oblique view angle and the shotier duration
of view, the V&RI Quality Objective could be
met following operations. The combined impact
of the dam haul road and the dam may
preclude meeting the Visual Quality Objective
during constructionand operation.

EFFECTS OF ALTERNATIVE E

The major visual impacts from this alternative
would be introductionof form, line, color, and
texture contrastswith constructionof the
dewatered tailings impoundments. (See F/gure
4-9, Dewatered Tailings Simulations). The two
dewatered tailings options, Sie A on the north
side of Sherman Creek, and Site B, on the
south side, share similarvisual characteristics,
but differ in the relativedegree of overall visual
impact.

Both disposal options would result in steep-
sided, relativelyflat topped heaps that would
introduce a blocky, abrupt form in a landscape
characterized by steep slopes ending in jagged
or rounded peaks. These effects could be
mitigated on final reclamation by re-contouring
the pile top and revegetatingthe surface. The
dewatered tailingswould expose to view a large
surface area of grayish colored waste rock,
which upon revegetationwith grasses, would be
somewhat softened to a contrastinggreen color

Figure 4-8, Simulation of Sweeny Creek Tailings
/mpouncfment
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Figure 4-9, Dewatered Tailings Simulations

and texture. Expanses of grassesare not
common in the vicinity of the project and would
result in contrast in color and texture with the
dati( green texture of the surroundingforested
slopes.

The specific impacts associated with the two
sites are due primarilyto their proposed
locations. Site A is more elevated in the
landscape than Sie B, however Site B is closer
to the critkal viewpoints in Lynn Canal and in a
more open part of the viewshed. The tailingsin
Sie A would be seen from an angle, whereas at
Site B the longest dimension of the heap would
parallelthe Lynn Canal ship route.

The fill slope of the process area, along with the
buildingson it, would be visible behind and to
the south of the Site A heap. Compared to the
dewatered tailings, the form contrast of the
process area would be minor. But, the
horizontalline introduced by the fill and the
buildingswould likely be emphasized by the
visual extension of the horizontal line of the top
of the dewatered tailings.

UtilizingSite B would bring a major visual
impact to the most sensitiie pert of the
viewshed close to Lynn Canal. Though the
surface disturbance of the Site B heap is
somewhat less, the total project visual
disturbanceto Sherman Creek drainage is more
dispersed under this option.

The Sie A disposal option occurs in the same
Visual Management System classificationas

AlternativesB and C. The combined visual
impacts of the process area and tailings
disposalwould preclude meeting the Partial
RetentionVQO during constructionand
operation. The Sie B disposal option occurs in
the same Visual Management System
classificationas alternativesB and C, but the
major visual impact is close to, or just within,
the RetentionVQO along the shoreline of Lynn
Canal. The VQO could not be met for the
tailings disposal during operation and
construction. Following closure and
revegetation it is expected that the visual quality
objective would be met.

EFFECTS OF ALTERNATIVE F

AlternativeF would have the same effects as
AlternativeB.

CUMULATIVE EFFECTS

Cumulativevisual effects are difficultto assess.
Since visual impacts are site specific, the
cumulativeeffects of several mining opemtions
would only be perceived by persons who travel
past a number of the mines in southeast Alaska.
The potential for cumulativevisual
effectsto Bemers Bay exists if AlternativeC is
developed and the Jualin Project becomes
operational. There is no other mining operation
in the same viewshed
KensingtonProject.

of the propos&i
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SUMMARY

The visual impacts of the alternativescan be
compared by examiningthe unique component
of each alternative. In AlternativesB, D, E, and
F, the unique component is the proposed
tailings disposal. Futther, the tailingsdisposal
option creates the largest and most permanent
visual impact in all alternatives. AlternativesB,
C, and F are the same except for the 8.5 mile
long access road and marine facilitiesin
AlternativeC. All alternativesoccur substantially
in the Visual Management System classification
of Variety Class B, Sensitivii Level 1 and Paftial
RetentionVisual Quality Objective.
In comparing AlternativesB and C, the access
road in Attemat”weC is an additionalvisual
impact. An advantage of Altemat”~eB over C is
less disturbanceto soil and vegetation and,
consequently, less visual impact. AlternativeC
impacts two major viewsheds, Lynn Canal and
Berners Bay. The BernersBay terminal is the
only project component likelyto be seen in the
foreground distance zone, The Visual Quality
Objective likely could be met following
operations but not during constructionand
operation.

The tailings dam in Sweeny Creek (Alternative
D) presents a smallerappearing dam face
visiblefor a shotier duration from criiical
viewpoints in Lynn Canal. The tradeoff is a 50
foot wide haul road from the process area to
the Sweeny Creek disposal area and an
unobstructedview of the process area from
another viewpoint. The partial retentionVisual
Quality Objective would be attainable following
constructionand operation and possiblyduring
operation.

The comparison between AlternativesB and D
shows that an advantage of the Sweeny Creek
dam (AlternativeD) is the shorterduration view
a person in the Alaska Marine Highway and tour
ship route of Lynn Canal would have of the
tailings dam. The temporary impacts may be
slightly greater due to the large haul road
needed and to the visibilityof the process area.
An advantage of AlternativeB is that all impacts
are confined to the Sherman Creek drainage.
During operation, the process area would be
screened from the viewer once the dam
reached its final height. The disadvantage of
this site is that viewers in Lynn Canal have a

wide angle view of the process buildingsfor
approximately 10 minutes. While the Visual
Qual”RyObjective likely could be met following
operations, it may be attainable sooner with
AlternativeD.

AlternativeE, especially Sie B, presentsthe
greatest visual impact primarilydue to the
introductionof a large scale, uncommon form.

Personsviewing the alternativesfrom the air
would have a different perception than the
simulationsshow. To an air traveler, the
alternativewith the smallest surface disturbance,
and greatest revegetation potential, is likely to
cause the least visual impact.

This section describesthe potential effects of
the project alternativeson socioeconomic
factors.

EMPLOYMENT AND PAYROLL EFFECTS

Economistssometimes use an employment
multiplierto help express the effect that
economic activii has on a community. The
employment multiplieris an estimate of the
number of new jobs in service or other sectors
that resultsfrom each basic industryjob
created. For the CBJ the employment multiplier
is estimated at 1.74. This means that for every
100 new basic industryjobs in the commun”hy,
74 support and service sector jobs are created.

The actual size of the multipliervaries
depending upon the availabilityof the goods
and setvices required by the industryto operate
and the portion of the total payroll that is
actually spent in the area. The geographic
location of Juneau and lack of manufacturing
industriesin the area results in a reliance on
importsof goods and servicesfrom other
regions. The more dollars that must be spent
on goods and servicesobtained outside the
local economy, the smallerthe size of the
multiplierand the associated benefiis to spin-off
industries. Consequently,the employment
multiplierfor Juneau is smaller than that of
metropolitanareas with greater industrial
capacity.
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POPULATION RELATED EFFECTS

The close relationshipbetween changes in
employment and changes in population allows
projections of population growth to be deriied
from examination of employmenttrends. State
government employment has dominated
Juneau’s economy since statehood and today
more than half the local economy is either
directly or indirectlydependent on State
government. Two factors work to influencethe
level of State government employment and
indirectly,the economic health of Juneau. The
Alaska State population determinesthe demand
for State government setvices and State
government income determinesthe degree to
which these servicescan be provided.
Approximately85 percent of State government
income is currentlyderived from oil tax revenue
(The McDowell Group, 1990e). Therefore, the
accuracy of any forecast of future population
trends for Juneau is primarilydependent upon
the future price and production level of crude oil
and the response of State government hiringto
changes in State revenue. Higher crude oil
prices and subsequent increasesin State
revenueswould typically result in increased
State government employment but the governor
has been working to trim State expenditures.
As a result,any increasesin State government
employment are apt to be modest (Northern
Economics, 1990). Because of the great
amount of uncertaintysurroundingthese key
variables, population projectionsvary
considerably. Two alternativescenariosare
considered in this analysis.

Scenario A (Northern Economics, 1991) uses
the U.S. Bureau of the Census 1990 population
estimate of 26,695 as a statting point and is
driven by the Alaska Department of Revenue’s
(DOR) Fall 1991 high-leveloil price projections.
Under this scenario, population reaches a peak
of 28,731 in 1999 and then slowly drops to
28,350 in 2008. This is 1,664 more people than
the 1990 population.

Scenario B (BERGER/ABAM) was developed for
the CBJ socioeconomic impact assessmentof
the KensingtonMine and uses the CBJ 1990
population estimate of 28,881 as a stafting
point. The projection is driven by the higher
mid-level oil price projections made by DOR in
Fall 19!30. This forecast incorporatesthe

combination of natural increases (births less
deaths) and net migration into the relationship
between employment changes and population
growth. Tourism is expected to grow at a rate
of 2 percent per year and a slight increase in
fishing and fish processing employment is
anticipated. Under this scenario population is
expected to grow rapidly through 1992 and
reach a peak of 32,442 in 1998. The trend is
then reversedand population steadily declines
throughout the remainingforecast period.
Figure 4-70, Effects of Kensington Mine on
Juneau Population Growth illustratesthe change
in population over time for both scenarios
relativeto their respect.weestimates of the
currentJuneau population level.

EFFECTS OF THE NO ACTION ALTERNATIVE

Under the No Action Alternative,the Kensington
site would remain under the administrationof
the Forest Service. It is assumed that
explorationwork would cease because of the
lost opportunityfor full development of the
mineral potential.

Cm and Borough of Juneau

The KensingtonVenture employed
approximately40 to 50 people in exploration
operationsat the proposed mine site in 1990.
These jobs would be iost as a result of
abandoning exploration efforts. The associated
loss in payrollwould be $4 to $5 million. Under
both populationforecasts described above,
employment and income are projected to
decline moderately in the long run due to
reductionsin oil revenues and the associated
cutbacks in State programs. Selection of the
No Action Alternativewould forego an
opportunityfor expansion of the mining industry
and the offsettingemployment and income that
would have accrued to the C~ and Borough of
Juneau.

Local purchase of suppliesand setvices related
to the exploration effort would be discontinued.
As a result of the multipliereffect, the total
reduction in employment for Juneau would be
70 to 90 jobs.

Because explorationwork would cease under
the No Action Alternative,some proportion of
the workers, along with their families, would
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Figure 4-10, Effects of Kensington Mine on
Juneau Population Growth

leave the Juneau area in search of other
employment oppotiunities. Census data
indicates a 1990 average family size of 2.7
persons for the Juneau area. Applyingthis
figure to the above projected loss in total
employment provides an estimated reduction in
population of 189 to 243 persons under the No
Action Alternative. The actual number of people
leaving the area would depend on indtildual
family size and the ability of the newfy
unemployed to find other work in the
community.

Although population projectionsunder the No
Action Alternativeare lower than those of the
action alternatives,total population is not
expected to drop below the current level for the
projected mine life. Consequently,the shortage

of available housing in Juneau would remain a
problem. Planned expansion of facilitiesthat
are near capacity would still be required.

City of Haines, Borough of Haines, and City
of Skagway

Current explorationactivitiesfor the Kensington
Project do not affect Haines or the Cny of
Skagway, thus, ending those activitieswould
not affect these communities.

EFFECTS COMMON TO ALL ACTION
ALTERNATiVES

There is littlevariation in socioeconomic effects
among action alternativesbecause the primary
differencesare related to the physicaldesign of
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mine operations. The effects of afl action reclamationbegins. Annual estimatesof
alternativeswould be similarto those discussed employmentand payrollare listed in Tab/e 4-26,
in the following sections. Kensington Mine Employment and Payrol/.

C@ and Borough of Juneau

Direct Employment and Payroll Effects. ANof
the action alternativeswould result in increased
employment and income to the Juneau area.
The proposed development is scheduled to take
place in three phases over a period of 16
years. Constructionof surface and
undergroundfacilities is pfanned for the first 2
years followed by an operational phase of 12
years and a 2. year period of decoqrnissioning... ... ... .. ...
Duringthe final phase, employmentwould be
scaled back as mining ceases and final

Table 4-26, Kensington Mine Employment and Payroll

Each phase of the proposal would involvea
differentworkforce component. The workforce
during the period of construction would be
composed of many dtierent categories of
occupations including: heavy equipment
operators, truck drivers, and other earth-moving
trades for road and tailings dam construction;
mine workers for development of underground
facilities; and carpenters, electricians, plumbers
and pipefiiers for construction of surface
facilties. M addtion, other workers would be
employed to complete specialized tasks.

. .
1

Phases of Proposed Mine Oevelopmeht

Construction Operations Reclamation

1 2 3 4 5 6 7 S-14 15 16

Total Payroll ($MM) 6.9 10.8 10.7 12.9 12.9 5.4 1.8

Employment
1

Construction 170 1s5 o 0 0 0 0 0 0 01

Pre-production Mining 186 266 0 0 0 0 0 0 0 0

Operations o 0 300 361 361 361 361 361 150 WI

Total Oireot Employment 356 451 300 361 361 3s1 361 3s1 150 50

Lese Non-Juneau Worktoro8

Haines Residents 18 23 15 18 18 18 18 18 8 3

$kagway Resident 7 9 6 7 7 7 7 7 3 0

Construction Camp
Workforoa 192 197 0 0 0 0 0 0 0 0

Nat Juneau-Based Oirect
Employment 139 222 279 336 336 33s 336 336 140 47

Support $eotor
Employment as 129 195 236 241 250 24s 24s 114 43

Lass Number of Spouses
Employed 35 63 110 144 160 172 181 1ss 78 26

Net SupportSector
Employment 63 66 85 93 81 78 67 so 35 17

‘Total New Job
Opportunities 444 5S0 495 587 602 611 608 609 264 93

)irect Employment + support sector Employment.
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The operational phase of the mine would
requirea more specializedworkforce, including
crews experienced in underground miningand
mil operations,along with onsite general
management personnel. Although mining
currentlyrepresentsa relat”welysmall share of
the total employment in Juneau, the average
wage of $4,100 per month (Alaska Department
of Labor, 1991) is considerably higher than the
state’s average monthlywage of $2,470. This is
reflected in the high payroll associated with the
operational phase of the project and has
important implicationsfor a wide variety of
industriesin the Juneau area. Administrative,
sewice and maintenance personnelwould also -
be employed throughout the life of the
KensingtonProject.

Indirect Employment and Payroll Effects.
Outlays for constructionof the mine are
estimated at $150 millionand annual non-
personneloperating costs are budgeted at $30
million. The McDowell Group (1990b) estimates
that only f~e percent of the materialsand sub-
contracted labor included in these figures would
come from local sources. This translates into
$7.5 millionof purchases over the 2 year
constructionphase followed by annual
expendituresof $1.5 millionduring operation.
These figures are based on the fact that there
are limited mine-relatedindustriesin Juneau at
present. In the event that mining becomes
more prominent in the local economy it is likely
that industriesspecializingin mine-related needs
would follow. Althougha large portion of the
constructionand operating budget would not be
captured by the local economy, the earnings of
mine workers would contributeto the sales of a
wide variety of local businesses.

When the multiplierconcept is introduced,
annual employment estimates reach a peak of
609 jobs during operations, 361 of which are
directly provided by the mine and 248 indirectly
supported by its presence (Northern
Economics, 1990). Over time, employment
gains would be realized in trade and service
industriesand finance, insurance,and real
estate businessesas the effect of the mining
operations stimulatesthe economy. Additional
local government jobs would also be requiredto
respond to a higher level of demand for public
services.

Population Effects. Employment opportunities
at the KensingtonProject would alter the
population projectionsdescribed above. The
September 1991 unemployment rate for the
Juneau Borough was 5.8 percent (Alaska
Department of bbor, 1991) with a total of 967
persons actively seeking work. Given that the
local labor supply is limited, even if a number of
area residentswere to be employed at the mine,
other people would move into Juneau to fill the
vacancies created. This analysisassumes that
every job directly or indirectlyresultingfrom
mine development would require the addition of
a non-residentworker to the local workforce.

Factors influencingthe relationshipbetween
employment opportunitiesand population
change include decisions made by individuals
to relocate or commute to Juneau and the
family size of in-migratingworkers, The
KensingtonVenture would build a 250 person
camp to accommodate constructionworkers at
the mine. The availabilityof on-site lodging
would substantiallyreduce the number of
constructionworkers and dependents relocating
to the community during the first 2 years of the
development. Only 5 percent of the surface
constructionworkforce is estimated to relocate
to Juneau. Underground mine construction
workers are prime candidates for long-term
employment during the operational phase, and
it is assumed that 70 to 80 percent would
choose to reside in Juneau. All Kensington
Venture management staff are expected to
reside in the community, These are the only
groups with workers expected to be employed
long enough during constructionto just”fi
movingtheir familiesand I“wingin the
commun”~. All workers employed during the
operational phase of the project are expected to
reside in the local community.

Based on data collected on the Greens Creek
Mine (Heatherly, 1990), the family size for mine-
reiated employees is estimated at 3.89. The
family size for workers moving to the
community in response to indirect employment
opportunitiesis 2.7 based on the 1990 census
estimatefor Juneau. In addition to workers and
dependents, a number of unemployed job
seekers would likely be attracted to the area.
Also, some workers hired during the
constructionphase would be retained when
mine operations begin. In total, the Kensington
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Project would increase Juneau’s population by
approximately 1,250 people when the mine is in
full production. Annual estimatesof mine-
related population are listed in Table 4-27,
Population Effects of theAction Alternatives.

Under scenario A (Figure *IO, Effects of the
Kensington Mine on Juneau Population
Growth), mine development triplesthe rate of
population growth during the initialyears of the
project. By the year 1995, an additional2,350
people are expected to reside in the
commun”~. This is followed by moderate
population growth through the year 1999, at
which point a total population increase of 3,000
persons is maintained. When shutdown of the
mine begins h 2006, some 700 people are
projected to leave the community. Another350
people are expected to emigrate during the final
year of decommissioning. This amounts to
Juneau losing 2 to 3 percent of its population
over a 2 to 3 year penbd. Upon closure of the
mine, apprw”rnately 1,350 additional people are
expected to reside in Juneau in comparisonto
current conditions.

Under scenario B (Figure 4-10, Etiects of the
Kensington Mine on Juneau Population
Growth), mine development exacerbatesthe
high rate of growth projected to occur during
the initialyears of the project’sdevelopment.
By the year 1995, an addtiional 4,234 people are
expected to reside in the commun”~. This is
approximatelytwice the rate of growth
portrayed under scenario A with nearly two-
thirds of the change attributableto the more
robust baseline forecast Populationgrowth
peaks in 1999, reaching a level approximately
4,700 persons above current estimates. After
this point, a steady decline in population is
predicted, which is accelerated by the shutdown
of the mine in 2006. At this point some 542
persons are projected to leave the community
within the first year, followed by an additional
emigration of 361 people after the final year of
decommissioning. This amounts to Juneau
losing 3 to 4 percent of its population over a 2
to 3 year period. After the mine’s closure,
Juneau’s population is projected to have
increased by 2,036 relativeto current estimates.

The scenarios described above quant”~ a
plausible range of effects from implementation
of the action alternat”wes.The actual impacts

from developing the KensingtonProject would
probably occur at a point somewhere in
between the high and low scenarios presented
in this analysis. Forecasts become more
subject to uncertaintyand, therefore, less
reliablethe farther into the future they extend.

Both scenarios produce similarconclusionsfor
the initialyears of the proposed development
an addmional1,200 people will move into the
area and increase pressureon the housing
market and commun”hyinfrastructure. The
impact of mine-associatedpopulation will
depend upon the difference between the
expected rate of population growth, the actual
population increase,and the existing and
planned capacity of facilitiesand services in the
Juneau area. The sectionsto follow examine
the ability of the communityto absorb the initial
population-relatedimpacts of the action
alternatives.

Housing Effects. The CBJ estimate (October
1991) of the total number of dwelling units in
Juneau area is as follows

Single-FamilyDwelling Units 4,160
Condominium Units 842
Units in Duplexes 1,393
Units in Zero Lot Line Structures 712
Un”Win Multi-FamilyStructures 2,273
Mobile Homes 1,120
Total Dwelling Units 10,500

These figures reflectthe supply of standard
year-round housing units and not inclusiveof an
estimated 63 miscellaneoushousing units such
as RV’S,live aboard boats and hotel rooms.

Vacancy rates provide an indication of the
potentialfor housingdevelopment and an
estimate of the number of housing units
available at a particularpoint in time. The most
recent vacancy rates for Juneau area
(September, 1991) are as follows: single family
dwellings (includingcondos, duplexes, and zero
lot lines) 1.5 percent, multi-familydwellings 0.8
percent (essentiallyzero), and mobile homes
1.4 percent. These percentages indicate that
are presently 147 vacant housing units available
for new residents. The vacancy rate for all
housing has declined from a high of 10 percent
in 1986 to the current rate of 1.4 percent.
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Phases of Proposed Mine Development

Construction Operations Reclamation

1 2 3 4 5 6 7 8-14 15 16

Mine Employees and
Families 339 607 843 1,034 1,054 1,073 1,093 1,112 462 154

Support Sector Employees
and Families 105 123 151 164 142 136 116 103 61 29

Unemployed Workers and
Families 40 51 38 45 44 43 42 42 18 7

Construction Workers in
Camp 192 197 0 0 0 0 0 0 0 0

Total Mine-Related
Population 676 978 1,032 1,243 1,240 1,252 1,251 1,257 541 190

Total Increase to Juneau
Population 484 781 1,032 1,243 1,240 1,252 1,251 1,257 541 190
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The extremely low vacancy rate is indicativeof
a very tight housing market. Consequently, ail
of the housing demand generated by
development of the KensingtonProject is
assumed to translate into the need for addmional
housing units. Table 4-28, (hit Demand for
Housing liststhe estimated requirementfor new
housing units on an annual basis by housing
type. A totalof411 housing unitswould need
to be made available over a four-year period to
accommodate the expected influxof population.
One hundred and seventyfive of these would
be needed within the first year. This demand
would that exceed the total supply of vacant
housing units by 19 percent. There would be
immediate pressureon the commun”Ryto
address a significantshortage in housing
availability. Housing needs for those workers
indirectlyassociated with the development of
the mine are included in these figures.

Table 4-28, Unit Demand for Housing

Year 1 2 3 4

Single
Family 60 11 34 60

Other Owner
Occupied 27 27 18 18

Mobile
Home 4 4 0 0

Multi-Family 64 51 13 0

Total New
housing
Units 175 93 65 78

Cumulative
Housing
Demand 175 288 333 411

A study done by the McDowell Group (1990b)
concludes that for reasons described below, the
demand for rental unitswithin the mine-related
population would be proportionatelygreater
than that of the current population. For
purposes of this analysis,40 percent of the
demand for housing (107 units) during the first
two years of the project is expected to be for
rental units.

As a consequence of the low availabilityof
housing accommodations in Juneau, the
increase in demand will be reflected in higher
prices in the short term. Both rental rates and
purchase prices can be expected to increase
along with property assessments. While some
homeownerswould welcome the opportunityto
sell propefty purchased during the high market
condmionsof the mid 1980’s, others would be
negatively impacted by the associated increase
in property tax payments.

Intuitively,one would beiieve that the lack of
housingand high purchase prices wouid lead to
an immediate surge in construction.
Investments,however, are based Iargeiy on
expectations. Both Juneau, and Alaska in
generai, have demonstrated erratic growth
trends creating an atmosphere of uncertaintyfor
lending institutions. As a result, lenders in the
commun”~ are requiringa 25 percent down
payment to secure financing for new contract
construction(McDoweil, 1991). The incentives
for speculativeconstructionare limited, as ioans
are granted oniy to developers whose personai
and businessfinancial statements indicate an
abiiity to carry their projects until a buyer is
found. An additional factor to consider is the
fact that buildersface strict regulationswhich
add to the cost of subdivisioniand and the
price of new homes.

There are several factors which negatively
influencethe abiiity of Juneau residentsto
purchase homes. Many financial institutionsin
Juneau had numerousforeclosed properties
during 1987 and 1988. A totai of 178
foreclosureson residentialproperties occurred
during this time period for an estimated loss of
$3.5 millionto lending institutions(McDoweli,
1991). As a result, the availabilityof private
mortgage insurance is limited, resuitingin a
down payment requirement of 20 percent to
secure financing. The considerable amount of
cash needed to purchase a home limitsthe
number of new residentwho wiil be able to
afford one. Aiso, mortgage contracts for
periods in excess of the operational iife of the
mine, may introduce some question as to the
abiiity or incentive of workers to successfully
compiete a financiai agreement, especially in
the event of an unexpected shutdown.
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In summary, the projected demand for housing
stock will exceed the capacity of the existing
vacant housing supply and the constructionof
new accommodations will be dependant on the
perception of the financial commun”~ as to the
stabilityof the investmentclimate and Juneau’s
future economic growth, both of which are
surrounded by a great deal of uncertainty.
Wfihout incentivesto reduce the risk of
investment,additionsto the existinghousing
stock will occur as a result of careful evaluation
and with guarded optimism.

School Enrollment. The action alternatives
would result in additional studentsfor the
Juneau School District. Current enrollment
distributionis approximately51 percent
kindergartenthrough grades 5,23 percent
middle school (grades 6 through 8), and 26
percent high school (grades 9 through 12). If
mine-related enrollmentfollowsthis pattern, at
full production in Year 6 of the Kensington
Project, new studentswould include 130 in
grades kindergartenthrough 5, 60 middle
schoolers,and 60 to 70 high school students.
The upper range of 260 students representsa 5
percent increase over the present enrollmentof
5,228 students.

These students would be added to the school
system over a 6 year period beginning in 1993.
The effect of the additional students on the
public school system would be to prolong the
disproportionateshare of students in elementary
grades and add to the need for increased
capacity already recognized by the school
district. Because of the need to accommodate
existingstudents the Juneau School Districthas
immediate plans to build a new middle school.
Additional space requirementswould be met by
adding modular classroomsat Auke Bay, by
utilizingspace at Capital School, by renovating
Gastineau School, and by realigningMarie
Drake to allow use by elementary students (as
well as high school students in the future) (The
McDowell Group, 1990e). The School Districtis
also considering constructionof a new
elementary school. School capacity is an
existing problem and would continue to be
regardlessof the outcome of the Kensington
proposal. The mine-related enrollmentwould
partiallyfill the additional capacity created to
meet the needs of the current population.

Health and Social Services. The Kensington
Venture would provide emergency medical
equipment at the mine and intendsto contract
with a local group to provide ambulance service
to the site. The fire department provided
EMS/MEDIVAC servicesduring the exploration
program. Additional staffing may be required if
the department would continue to provide these
sewices throughout the Me of the mine.

BartlettMemorial Hospital would experience an
increase in admissionsdue to accidents and
illnessesoccurring in the mine-related
population. During 1987 through 1989, the
metal mining industry incurred injuriesand
illnessesat 2.2 times the State’s industrial
average (derived from informationprovided by
Wilson, 1990). Hospital occupancy resulting
from the influx of mine employees could be
expected to increase at a higher rate than that
of population growth. The hosp”kaloccupancy
rate was 47.5 percent in 1988, and 49.5 percent
in 1989. Capacity limitationsfor inpatient
sewices would not be realized until occupancy
reaches 70 to 80 percent. An estimated 7
percent increase in occupancy rates as a result
of the mine development would leave the
hospitalwell below this limit.

Substance abuse setvices in Juneau are
provided by the CW and Borough of Juneau,
the U.S. Indian Health Servicethrough contract
with the southeast Alaska Regional Health
Corporation, and Lakeside Recovery
Corporation,a private organization. The CBJ’S
Chemical Dependency Dwisionis the only entity
that would be expected to incur additional net
costs because it provides charitableallowances
for low-income patients. The bkeside
Recovery Corporation accepts patientswho can
pay charges and the U.S. Indian Health Service
covers Alaskan Natives regardlessof residency.

“Thepermanent mining populationwill only
requiretreatment at an above average rate if the
mine is disproportionatelycomposed of young
males. If the age and sex ratios of the mining
populationare the same as current Juneau
ratios,then there will be no disproportionate
increase in the demand for chemical
dependency services. The support sector
populationwill presumably requiretreatment at
about the average rate in the Juneau
population (McDowell, 1990c). Other factors
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for considerationare the KensingtonVenture’s
drug testing program for all employees and the
fact that most of the constructioncrew would
live at the remote camp.

The KensingtonVenture’s health insuranceplan
would cover substance abuse and would
transfersome of the treatment burden away
from the CBJ to other providers. However, the
insuranceplan’s 90day exclusionfor pre-
existingconditions and the high employment
turn-over rate for mine employees could lessen
the effectivenessof this program (The McDowell
Group, 1990b). Constructioncontracts have not
been signed so the insurancecoverage
availableto constructionworkers is not known.

Mental health services are provided by the
Juneau AUiince for the mentally ill, the CBJ’S
Juneau Mental Health Clinic, and private sector
providers. Limited mental health servicesare
availableto Alaska Natives through the
southeastAlaska Regional Health Corporation.
The Mental Health Clinic had a long waiting list
in 1988, but this list could be reduced if the
clinicwere fully staffed.

Juneau currently has a shortage of primarycare
physicians. Population increaseswould
compound the shottage (Walsh, 1991).

Public Safety. No noticeable increase in crime
rates occurred in Juneau as a consequence of
the constructionof the Greens Creek mine. For
purposes of this study, the estimatedfive
percent population increase from development
of the KensingtonProject can be expected to
require an increase in Juneau police services.
Police protection for the mine site itselfwould
lie in the jurisdiction of the Alaska State
Troopers.

The Kensingtonrelated population increase
would not create a need for additional fire
department personnel or equipment. Although
more homes would be occupied and
constructed, the fire department has sufficient
staff and equipment to meet the potential four
percent increase in demand.

According to the Fire Chief (Fanning, 1990),
development in certain areas of North Douglas
and the Mendenhall Valley may be beyond the
time response zones for existingfire insurance

ratings,which would result in higher fire
insurancecosts for persons building in those
area. Additional stationswould be an asset in
reducing premiums but fire protectionwould not
be compromisedwithout them.

Public Utilities. The KensingtonProject would
not draw upon the water utilitiesof the CBJ
since an onsite water supply would be
established. Population growth associated with
development of the mine would result in
additional residentialand commercial demand
for water from the CBJ’Ssystem. According to
the McDowell Group (1990b), the downtown
and valley areas have water capacity that is far
in excess of demand and s~lcient to handle
any Kensingtonrelated servicedemand.

The KensingtonVenture would installan onsite
wastewater treatment facilii for its workforce
and operationswhich would be separate from
any facilitieswithin the CBJ.

New residentialdevelopment is exoected to
occur primarilyin the Mendenhall Valley and
North Douglas where the most land is available.
The Mendenhall Valley treatment plant is
operating at about 50 percent of capac.hyand
can handle increased residentialloads.
Residentialareas in the Valley and North
Douglas that are not connected to treatment
plantswould treat wastewater with onsite septic
systems.

Population growth would result in some
additional commercialdevelopment, primarilyin
the downtown area. The Juneau-Douglas
treatment plant experiences overload situations
during extremely rainy weather when
stormwaterrunoff enters the sewer system.
According to the McDowell Group (1990b), the
Department of Public Works has a multi-year
program to place storm runoff separators in the
area. This would substantiallyincrease the
capacity of the plant and permit it to handle
additional development.

The KensingtonVenture plans to construct an
onsite incineratorat the mine to dispose of
burnable materials. Non-burnable materialsand
ashes from the burnable materialswould be
hauled from the site to Juneau for disposal.
The solid waste disposal site operated by the
Channel Corporation has a 20 to 30 year
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capacity. The Channel Corporation and the
CBJ are consideringrecycling programs and
expansion of the incinerationsystem presently
employed. Kensingtonrelated population
growth would reduce the expected life of the
existing landfillsite.

Electric power for mine constructionand
operation would be provided by an onsite
facility and mining operationswould not directly
impact power consumptionor electric rates.
Current electricaldemand is about 270 million
kilowatts,and with the Crater Lake addition,
Juneau’s total capacity would be about 340
millionkilowatts. The population growth”
attributableto the KensingtonProject would
increasetotal demand but would still leave a
large excess availablefor further growth.

Effects on CBJ Revenues and Expenditures.
The proposed development increases both
revenues and expendituresfor the CBJ. As
discussed below, the low property tax mil rate
applied by the CBJ in roadlessareas along with
the decline in the State’s share of school district
runamg resunsm nscaI aencm ror me U5J
throughout the constructionand operating
years. Funding deficitswould be greatest
during the first few years of the proposed
development when the full range of community
sewices would be demanded by the mine-
related population before the assessed value of
the mine had reached its highest point. An
annual summary of the fiscal impacts
associated from the proposed development of
the KensingtonProject is presented in Table 4-
29, Effects of Kensington Mine orI CBJ
Revenues and Expenditures.

Property tax revenueswould increase due to
the value of new residentialand commercial
constructionas well as the value of the mine
and its improvements. Property taxes were
estimated by assuminga constant rate of 5.4
roilsthroughout the life of the mine for its
constructed cost and on-going capital
expendituresduring operations. This is the
lowest property tax rate levied by the CBJ and
correspondsto that applied to off-road propetty.
The CBJ currentlydoes not have a specific
policy with regard to mine property taxation and
tax revenues could vary considerablyfrom
those calculated for this analysis in the event
that one is developed (McDowell, 1990b). A

13.4 mil rate was assumed for the new
residentialand commercial construction.
Property is assumed to be assessed at its
market value or constructioncost in the year it
is built, but revenues are not rece”weduntil the
followingyear. This does not include property
tax revenuesgenerated from the rise in property
values associated with increased demand.

Sales tax revenueswould accrue to the CBJ
from supplies purchased locally during the
constructionand operation of the mine. As
previouslymentioned, only 5 percent of the
annual non-personneloperating budget is
estimatedto be spent locally. A tax rate of 4
percent was applied to this amount to calculate
the total CBJ revenue contribution.

The sales tax revenue collected from the
personal expendituresof individualswas based
on an annual amount of $450 per person,
(excluding constructionworkers at the mine) as
calculated by the McDowell Group (1990b).
Currently,half of sales tax revenues are
commsktedto roads and other major capital
improvements. These dedicated funds were not
included in this analysisas they are not
availableto offset general fund expenditures.
Enterprisefunds from sewer and water utilities
were also excluded from the calculations.

Revenuesfrom State sources such as municipal
assistance, health and social service grants and
SSR/SOADA chemical dependency grants were
based on the 1988 to 1990 fiscal year per capita
averages. Revenue sharingfluctuates in
accordance with a State formula
based on population and property value
assessments. These funds were assumed to
remain constant on a per capita basis
throughout the study period.

The school districtwould experience a net loss
in revenue due to the State and CBJ funding
methods. As part of an agreement between the
CBJ and the school district,a contributionof
$2,240 per student is made from the generai
fund for school operations. State foundation
funding for the school district is determined by
the propertytax base and the education mil
rate. The formula causes State funding to drop
when property values increase. As the
Kensingtonproject would increase property
valuation in the CBJ, the total level of State
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Tab/e 4-29. Effects of Kensington Mhe on CBJ Revenues and Expenditures ($x1.000),- . ..– —.

Revenues

Property &
Sales Taxes 369 1,193 1,815 2,059 2,071 2,014 1,949 1,893 1,625 1,749 1,676 1,595 1,514 1,432 878 552

State
Sources 196 266 302 363 362 386 366 366 366 366 366 386 368 368 156 55

Federal
Soufoes o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Subtotal $537 $1,479 $2,117 -$2,422 $2,433 $2,380 $2,315 $2,261 $2,193 $2,117 $2,044 $1,963 $1,662 $1,800 $1,036 $607

Sohwd
Revenuee 110 0 367 720 615 931 956 997 1,061 1,123 1,191 1,260 1,329 1,399 541 117

Total
Revenues $697 $18479 $2,504 $3,142 $3,246 $3,311 $3,271 $3,256 $3,264 $3,240 $3,235 $3,223 $3,211 $3,199 $1,577 $724

Expenditures

General
Fund 981 1,456 1671 2,027 2,073 2,073 2,063 2,064 2,064 2,084 2,064 2,064 2,064 2,064 669 311

School
District 500 632 1,267 1,570 1,611 1,672 1,647 1,630 1,630 1,630 1,630 1,630 1,630 1,630 702 246

Total
Expenditure S1,481 $2,236 $2,936 $3,597 $3,648 $3,745 $3,710 $3,694 $3,694 $3,694 $3,694 $3,694 $3,694 $3,694 $1,591 s 557

Community
Net Gain
(Loss) (784) (609) (434) (455) (400) (434) (439) (436) (440) (454) (459) (471) (463) (495) (14) 167

With New (764) (609) (434) (455) (400) (1160) (1160) (1155) (1170) (1211) (1225) (1244) (1256) (1262) (449) (21)
Elem.
Sohool

he: Does not nclude revenues from enterprise funds (e,g., sewer and water utilities) and related sources,
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educational funding would drop. The f~ed development. Additionaldiscussionswith
contributionfrom the generai fund would not be departments and agencies identifiedcapitai
enough to offset the cost of higher enrollment projects that would enhance or improve
given the current funding methods. The School services. However, the projected deciine in
District~ construct a new elementaryschooi State government revenues has resulted in a
if the KensingtonProject proceeds. The poiicy-ieveidecision to restrictfutiher capital
proportionof the cost of a new school projects (Hansen, 1990). A recent CBJ
attributableto the KensingtonProject is shown document states that the commun’kypolicy
in Table 4-3o, School Enrollment Changes with wouid no ionger allow for construction of
Kensington and AJ Mines. addfiional cap”halfacilitiesunless non-general

Table 4-30, School EnrollmentChanaes with Kensirmtonand AJ Mines

Year I

1 2 3 4 5 6

Saseline Student Population 5,260 5,328 5,395 5,463 5,518 5,557

ProjeotsRelated Students 174 347 409 611 617 649

Total Student Population 5,433 5,674 5,605 6,074 6,135 6,206

Baseline SohoolEnrollment

Elementary 2,862 2,716 2,752 2,766 2,814 2,634

Middle Sohool 1,210 1,225 1,241 1,258 1,269 1,278

High School 1,367 1,365 1,403 1,420 1,435 1,448

With ProjeotsSohoolEnrollment

Elementary 2,771 2,894 2,960 3,098 3,129 3,165

FAddleSohooi 1,250 1,305 1,335 1,397 1,411 1,427

High sOhOOl 1,413 1,475 1,509 1,579 1,595 1,614

School Capaoity Comparison

Elementary Capacity 2,520 2,830 2,830 2,830 2,830 2,830

BaselineSurplus (Oefioit) (162) (66) (122) (158) (164) (204)

W/Projects Surplus (Oefioit) (251) (264) (330) (488) (499) (535)

Middle School Capacity 1,110 1,300 1,300 1,300 1,300 1,300

Baseline Surplus (Oeficit) (loo) 75 59 44 31 22

W/Projeots Surplus (Deficit) (140) (5) (35) (97) (111) (127)

High School Capacity 1,200 1,600 1,600 1,800 1,600 1,600

BaselineSurplus (Deficit) (167) 215 197 160 165 155

W/Projeote Surplus (Oeficit) (213) 125 91 21 5 (14)

fund sources of revenue have been identified
Work by the McDowell Group (1990c) identified (CRYand Borough of Juneau, 1991). As a resuit
several major capital projects currentlyrequired of this situation,the smailer capitai projects
in the community but no additional project suggested by department heads have been
directiy related to the proposed Kensington excluded from this anaiysis.

4-101



Kensington Gold Project FINAL ENVIRONMENT~ IMPACT STATEMENT Chapter 4

A per cap”k multiplierwas used to estimate
CBJ costs incurred as a result of the mine-
related inllux of population. The assumption
was made that the present cost of government
sewice on a per person basis is a reasonable
approximation of the cost of providingthe same
level of serviceto new residents. The
expenditure analysis included departments or
categon’esrevered by the general and special
revenuefunds of the CBJ budget. It did not
includethe Eaglecrest ski area, water and sewer
utNties,harbors, hospitals,and other enterprise
funds that are generally self-supportingthrough
user fees.

Cm of Haines, Borough of Haines and Cm
of Skagwey

The KensingtonVenture would provide
employee transportationfrom a Juneau location
only. Depending on work schedules,
employees may have the opportunityto
commute from either Haines or Skagway at
their own expense. The McDowell Group
(1990d) reportsthat annual expendituresfor the
commute would total between $1,600 and
$3,200. Unemployed individualswould be more
likelyto disregard the cost and seek
employment at the mine. The daily worker
commute scheduled under AlternativeC would
make living outside the Juneau area impractical
for most employees. All other action
alternativesmay employ residentsof these
communitiesas a very small percentage of the
total mine-relatedworkforce.

Unemployment in Haines hit record levels in the
summer of 1991 (Chilkat Valley News, 1991).
This could increase the chances that the
KensingtonProject could have a significant
impact on the Haines economy. Persistenthigh
unemploymentwould result in a pool of workers
who may be attracted to employment
opportunitiesat the project. Assumingthat a
large number of Haines residents become
employed at the project, the I-taineseconomy
would become less dependent on the timber
industry. Spreading the economic base over
more industrieswould help stabilize the
economy.

Employment and Payroll Effects. The
McDowell Group (1990d) estimated that 15 to
20 Haines residentswould be directly employed

during the operational phase of the Kensington
Project. An additional three to seven jobs could
be supported by local expendituresof mine
employees. The increase in total employment is
substantiallyless than the annual fluctuation of
400 jobs during the summer season. Based on
an estimated annual income of $40,000 for the
mine employees and $23,000 for the indirectly
supported jobs, a total of $961,000 in additional
income would be earned by Haines residents.

A many as seven Kensingtonemployees would
be expected to reside in Skagway. This is less
than two percent of the 1989 annual average
employment in the community. One or two
additional jobs could be supported by
expenditures of earning from the long-term
mining jobs. The increase in total employment
is insignificantin comparisonto the seasonal
employment pattern which results in a summer
employment level twice that of winter.

Population Related Effects. Assumingthe
average family size for Haines residents is
similarto that of Juneau, the population
increase associated with the upper limit of mine-
related employment is about 54 people. This
representsa less than 2 percent increase in the
present population. The minor growth expected
as a result of the proposed development is
dwarfed by the seasonal population growth and
demand on social services regularfyobserved in
the community.

Total Kensingtonrelated population could reach
an upper limit of 25 people if all potential
employees were new residents. Given the
present high unemployment rate in Skagway, it
is more likelythat Kensingtonwould employ a
number of current residents. The minor
increase in population would not have
discernible impacts on community services.

CUMULATIVE EFFECTS

This section evaluates the impact of both the
KensingtonProject and the AJ Mine operating
in the same general time frame. The proposed
AJ Mine would have an initialcapital cost of
$260.0 million. Construction employment at the
AJ Mine would average 120 persons in the first
year and increase to 290 in the second year of
construction. The production workforce would
be about 450 persons. These data and other
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informationfrom the AJ Mine Project Draft
EnvironmentalImpact Statement (BLM, 1991)
were used to develop this section.

The Kensingtonand AJ Mkws have an
estimated economic production life of about 12
to 13 years, respectively. This analysistakes a
worst case approach by assuming construction
and productionfor both mines begins
simultaneouslyin the year 1993. Phased start-
up would significantlyreduce the impacts of
both mines in the region.

Ci and Borough of Juneau
,.. ,

Employment and Payroll Effects. The
KensingtonProject analysisanticipatesthat
about 35 percent of the workforce would come
from Juneau. This is reduced to 25 percent for
the cumulativeanalysis since Juneau may be
unable to supply the same workforce

and $21 millionin the second year. Production
payrollwould start at $28 millionin the first year
and increaseto $43 millionin the fiih year of
production. Payrollswould remain at this level
until2005 when reclamation of the Kensington
Project begins. Payroll would drop from about
$34 millionin 2005 to $5 millionin 2008.

Population Growth. Tab/e 4-31, Cumulative
Population Effects, shows the projected baseline
populationfor Juneau under Scenario A; the
populationassociated with both the AJ and
KensingtonMines; and the total Juneau
populationas a result of the cumulative impact
of the two mining developments. Duringfull
production,the population associated with both
mineswould account for about 9 percent of
Juneau’s population. Mining related population
would approach its peak in 2000, slightlyafter
Juneau’s baseline population peaks. The
population impact from both mines would result

requirementsfor both mines. in Juneau’s population reaching a new peak of
about 31,712 in 1999.

Constructionpayroll for both mineswould total
about $12 millionin the first year of construction

Ible 4-31. Cumulative Pomdatjon E#ecrs—, —-— ,–

KensingtonRelated Total Juneau
Year Scenario A Population Related Population Population

1990 26,696 0 0 26,696
1991 26,696 0 0 26,696
1992 26,658 0 0 26,858
1993 27,098 464 451 28,033
1994 27,444 781 1,104 29,329
1995 27,803 1,032 1,043 29,878
1996 28,154 1,243 1,763 31,160
1997 28,439 1,240 1,667 31,366
1998 28,643 1,252 1,734 31,629
1999 28,731 1,251 1,730 31,712
2000 28,720 1,257 1,732 31,709
2001 28,663 1,257 1,732 31,652
2002 28,544 1,257 1,732 31,533
2003 28,506 1,257 1,732 31,495
2004 28,478 1,257 1,732 31,467
2005 28,476 1,257 1,732 31,465
2006 28,499 1,257 1,732 31,488
2007 28,467 541 1,779 30,787
2008 28,360 190 1,762 30,312
2009 28,222 0 591 28,813
2010 28,052 0 248 28,300
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During early years the mineswould exacerbate
existingsituationswhere faciliies or servicesare
inadequate. In later years, the mines would
contributeto stabilizingthe populationas State
revenues and State government employment
slowiy declhe.

If both mines dosed simultaneousin 2006,
Juneau’s population could decline by 3,000
persons. This would be a loss of 9 percent of
the projected population and would be twice as
large as the emigrationthat occurred in 196!5-
1963. This would be a severe shock to
Juneau’s socioeconomic structure. If the
closureswere not simultaneous;the period of
emigrationwould lengthen and the impacts to
Juneau wouJdbe moderated.

Housing Market. The numbers of housing
units required during the first four years of
development for the Kensingtonand AJ Mines
are shown below. A peak of314 unitswill be
needed in the first year of construction,with
fewer units in later years. Units used by
constructionworkers will be availablefor
operations employees in later years. Total
housing demand peaks at 973 units in the
second year of operations (See Table 4-32,
Housing Demand with Kensington and AJ
Mines).

T&le &32, Housing Demand with Kensington
and AJ Mines

tTl+R-n

This level of housing demand would have a
significantimpact on housingavailabilii in
community which presently has a housing
shortage. The housing shortage would
intensify,resultingin increased rental costs and
sales prices for homes. If present rents
incre&e about 10 percent they will approximate
replacement cost until additional housing is
constructed.
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There is adequate undeveloped and residentially
zoned land availableto accommodate the new
construction.

School Enrollment. The student population
associated with both mines would peak at 650
students in 1996 and then level off at about 630
students until production ceased at the
KensingtonProject This increase is 12 percent
above current enrollment. Tab/e 4-30, School
EnrollmentChanges with Kensington and AJ
Mines, providesadditional detail on the effect of
the student population associated with the
Kensingtonand AJ Mines on school capacity.
The high school has sufficientcapac’ityto
accommodate the projected student increase
resultingfrom baseline population growth and
development of the Kensingtonand AJ Mines.
The middle schools would have adequate
capacity to handle the projected increase in
students associatedwith the baseline population
growth after completion of the new middle
school scheduled to open in the fall of 1994.
Development of both mines would result in a
student populationthat exceeds the capacity of
the middle schools, even with completion of the
new school. Capacity of the elementary
schools is inadequate to accommodate the
projected baseline student population growth,
and the elementary schoolswill experience
additional capac”~-related problems with
development of both mines. The school district
is consideringways to accommodate the
projected increase in elementary student
population. Items being considered included
half days for kindergatien, year-round school,
double sh~ng, and a new elementary school.

Health and Social Services. Inadequate
capacity presentlyexistsfor mental health and
chemical dependency programs, and medical
programs administeredby the CBJ for free or at
minimalcost to personswith low to moderate
incomes. Mine workers and their families may
ave higher usage rates than the balance of the
CBJ populationfor some of these setvices but
the complete insurance programs provided to
employees will cover medical and mental health
treatments allowing the mine-related population
to use private sector providers. Other persons
migratingto the community may not have these
same resourcesand would exacerbate the
present situation. Other health serviceswould
have adequate capac-Ryto accommodate the
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demands generated by development of both
mines, aithough there may be a lag in meeting
the initii demand due to the time involvedin
recruitingand hiringdoctors nurses,dentists,
counselors,and other professionals.

There is presentiyan inadequate number of
licensed day care providers in the CBJ because:
1) stafmg requirementsare high, particularlyfor
infantsand toddlerw 2) staff turnover in low-
wage occupation is high; and 3) home day-care
providerscan only accommodate a maximum of
6 children. Additional population growth will
place additional demands upon the existing
services,and shfi workers at the mines and will
place further demands on existingproviders
because there are few day care servicesfor
persons who work schedules other than the
traditional 8:00 a.m. to 5:00 p.m.

Public Safety. Law enforcement,fire
protection, and ambulance serviceswould be
subject to increased population generated
demand of about 9 percent. Lsw enforcement
would require additional staffing,and fire
protection setvices may require additional
equipment or facilitiesdependent upon the
pattern of growth in the community. The mining
industryhas accident rates higher than the
average industry in the State so emergency
medical and ambulance providersmay have a
slightlyhigher demand for their services.

Public Utilities. Municipalwater suppliesare
adequate to handle the mine-related population
increasesfor both mines. The wastewater
treatment plants also have capac’Ryto handle
additional population generated load, although
the Juneau-Douglas piant would remain unable
to handle storm water until completion of the
CBJ’Sstorm water program.

Development of both mines would reduce the
available life of the existinglandfillby about 10
years. The population growth for both mines
would require additional electrical power but
would leave capacity availabiefor further
growth. The KensingtonProject would provide
its own power, and the AJ Mine would purchase
power on an interruptiblebasis.

Effects on CBJ Revenues and Expenditures.
The higher mil rate tax districtthat
encompasses the AJ Mine, and royaltiesand

leases which accrue to the CBJ from
development of the AJ, result in the cumulative
scenario providinga fiscal surplusto the
community. Table 4-33, Kensington and AJ
Mines Cumulative Impacts Fiscal Analysis,
shows the effect of development of both mines
of the revenuesand expenditures of the CBJ
and the school district. The AJ Mine is located
in a propertytax districtwith a high mii rate,
and the CBJ also receives royaltiesand
leasehold rentsfrom the project. These
revenuesoffset the deficitsassociated with the
KensingtonMine and result in a cumulative
fiscal surplusto the CBJ. The school district
continuesto incur deficits because of the
funding formulas employed by the State of CBJ.

City of Haines, Borough of Haines and City
of Skagway

The AJ Mine is not iikeiyto have any significant
effect on either Haines or Skagway, even with
development of the KensingtonProject. A few
residentsfrom these communitiescouid be
hired by the KensingtonProject if Juneau is
near fuii employment, but the impacts wouid be
comparable to those described previously.

This section providesa discussionof
transportationeffects resuitingfrom the project
alternatives.

EFFECTS OF THE NO ACTION ALTERNATIVE

The No Action Alternativewouid cause no
change to the existingtransportationsystems in
the Juneau/Haines area. Explorationat the
KensingtonProject could continue under
existingpermits so transportationto and from
the KensingtonProject would remain
unchanged. However, projectionsfor Juneau
population growth show that traffic service
Iwels along Egan Drive between the airport and
Dougias bridge would change from service ievel
B to sewice Ievei C by 1992 even without mine
development.
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1 2 3 4 5 6 7 0 9

CBJ Operating Revenues $1.2 $4.2 $7.3 $9.9 $10.0 $10.8 $11.3 $11.3 $11,0

CBJ Operating Expenditures 1.5 2.8 3.0 4,3 4,3 4,4 4.4 4.4 4,4

Net CBJ Operating Funds ($0.3) $1.4 $4.3 $5.6 $5.7 $6.4 $6.9 $7.0 $6,6

School DistrictRevenues $0.1 $0.5 $0.4 $1.7 $1,8 $2,1 $2.1 $2.2 $2.4

School DistrictExpenditures 1.1 2.2 2.7 4.0 4.0 6.6 6.4 6.4 6.4

Net School DistrictFunds ($1.0) ($1.7) ($2.3) ($2.2) ($2.2) ($4.4) ($4.4) ($4.2) ($4.0)

Community Net Gain (Loss) ($1.3) ($0.3) $2.1 $3,3 $3.5 $2.0 $2.6 $2.8 $2.6

Table 4-33,Kensington and N Mines Cumulative Impacts Fiscal Analysis (Cent’d)

10 I 11 12 13 14 15 16 17 18

CBJ Operating Revenues $10,6 $10.5 $10.0 $9.6 $9.1 $8.0 $7,2 $2.3 $1.5

CBJ Operating Expenditures 4.4 4.4 4.4 4.4 4.4 3,4 2.9 1.0 0,4

Net CBJ Operating Funds $6.2 $6.1 $5.6 $5.2 $4.7 $4.6 $4.3 $1.3 $1.1

School DistrictRevenues $2.5 $2.6 $2,8 $3.0 $3.2 $2.5 $2.2 $0.6 $0.1

School DistrictExpenditures 6.5 6.5 6.5 6.5 6.5 5.4 4.8 2.2 1.0

Net School DistrictFunds ($4.0) ($3.8) ($3.7) ($3.5) ($3.3) ($2,8) ($2.6) ($1.6) ($1.0)

Communitv Net Gain (Loss) $2.2 $2,3 $2.0 $1.7 $1,5 $1,8 $1.8 ($0.3) $0.1
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EFFECTS COMMON TO AU ACTiON
ALTERNATIVES

Juneau Traffic

Traffic impacts of the increased Juneau
populationdue to the KensingtonProject are
assumed to be evenly distributedthroughout
Juneau according to the current traffic
concentrations. The Kensington Project related
populationwouid add to the current Egan Drive
traffic congestion oniy to the extent that
dependents and support sector workersfind
jobs with hours simiiarto those of most workers
commuting to the downtown area;”Mine --
workers wouid add to iocai traffk oniy during
their days off. Development of the Kensington
Project wouid have a much smaiier impact on
Egan Drive and downtown traffic than wouid an
equivalent increase in State and federai
government employment (The McDoweil Group,
1990b).

According to the Alaska Department of
Transportationand Pubiic Facilities(ADOTPF,
1989) traffic counts for 1989, the average daiiy
traffic (ADT) aiong Egan Drive peaks in the Fred
Meyer area at 20,739 vehicies. This equates to
a maximum peak hour of 2,696 vehicies. Based
on the ‘Highway Capacity Manual” (Nationai
Research Councii), the capac”~ for Egan Diwe,
from the airport to the Dougias Bridge, wouid
be 2,750 vehicies per hour for Sefvice Levei B
(free flow, minor disruptionseasily absorbed)
and 3,650 vehicies per hour for Service Level C
(minor disruptionscause deterioration of service
and formation of iines).

Presentiy,Egan Driie is at Service Level B.
WKhthe U.S. Department of Labor 1989
population and the ADOTPF 1989 traffic count
as a baseiine and the projected Juneau
populationwith the KensingtonProject, Egan
Drive peak hour traffic wouid increase to a
maximum ievei of 3,104 vehicies per hour in
1992. This wouid change Egan Drive, from the
airpott to the Dougias Bridge, to Service Level
C, an acceptable ievel of sewice. Of these
3,104 vehicles per hour, 78 of them (2.5
percent) would be a resuit of KensingtonProject
induced changes. From 1992 on, the totai
traffic voiumes wouid decrease because the
totai Juneau population is projected to
decrease. The change in service Ievei from B to

C would occur regardlessof KensingtonProject
impacts. Consequently, the impacts of the
KensingtonProject on Juneau traffic would be
insignificant.

Juneau/Haines Area Traffic

The majority of the Kensington Project
workforce wouid come from Juneau. Residents
of Haines, Skagway, and other surrounding
communitiesempioyed at the Kensington
Project wouid use the existingtransportation
system, commercial airfines,and Aiaska Marine
Highway to get to Juneau to meet the
company-providedtransport to the mine. These
nonJuneau residentswouid be few in number,
consequently,their impact on the existing
transportationfaciiiiieswouid be insignificant.

During the constructionphase, Lynn Canai
marine traffic would see an increase. On
average, an equipment/suppiy and a fuei barge
wouid come into the Comet Beach barge
landing area approximately once a week (Alaska
Pacific Barge, 1990). There are no designated
vessei traffic ianes in Lynn Canai. However, the
majority of the vesseistend to stay in the
middie of Lynn Canai (USCG, 1990). The U.S.
Coast Guard does not have any speciai
concerns for safety as a resuit of increased
traffic as iong as internationalNavigational
Ruies (33 USC 1601-1608) are obeyed (USCG,
1990). The impact of increased traffic in Lynn
Canal wouid be insignificantto the iarger
vesseis (cruise ships, barges, ore ships, etc.).
Figure 2-11, Ferry and Barge Routes, shows
potentiai shipping routesto the project site.

Comet Beach/Point Sherman Marine Traffic

Duringthe constructionphase, a fuel barge and
an equipment/suppiy barge wouid be expected
to average at ieast three trips per week. Barges
typicaiiy used in southeast Alaska range up to
250 feet in iength by 80 feet in width. The
actuai size of barges used for the Kensington
Project wouid be dependant on the freight
contractor. During operations, traffic wouid
average 0.75 trip per week. These increases in
barge traffic can easiiy be accommodated in
Lynn Canal.

There have been some incidents in which the
barge suppiyingfuei to the Kensingtonmine
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explorationactivity has interferedwith
commercialfishing. In these inc”dentsthe fuel
barge came along the shorelineand did not
make radio contact with the fishingfleet to
coordinate its approach with the fishermen.
These confiictscould be minimized by a
Perpendicularbarge approach into Comet
Beach. Radio contact between barge operators
and gillnettingboats would also serve to
minimize conificts.

The KensingtonVenture has begun
development of a Memorandum of Agreement
(MOA) with the United southeastAlaska
Gillnettersto minimize potential conflicts
between barge traffic and fishing activitiesat
Sherman Point.

Transport of Hazardous Materials

When transporting hazardous materialsthere is
a potentialfor an accidental spill. Marine
transportation has its own unique circumstances
that would increase the potential and the
impacts of a spill over those of land
transportation. During winter months, the
frequency and severityof the storms in Lynn
Canal greatly increasethe potential for an
accidental spill from a barge sinking,a barge
grounding, or a container loss. The impacts
could be reduced by 1) providingadequate
onsite storage of required materialsso supply
barges can wait for a long enough window of
good weather to safely deliver the materials 2)
using reliible barge operatorsthat have local
knowiedg~ 3) being prepared for an accident
and 4) transportingthe material in accordance
with the regulatory agencies.

Hazardous materials include many substances
such as fuels, chemical reagents, and explosive
components. Hazardous materials
transportationis a routine part of shippingon
Lynn Canal. Transportation related impacts of
shipping hazardous materialsto the Kensington
Project would be the incremental increased risk
of material spillscaused by project related
traffic. Project related traffic would increase
risks in two ways 1) increasethe total quant.Ry
of materialtransported on Lynn Canal and 2)
add one material offloadingpoint along Lynn
canal.

Hazardous materialssuch as fuels, chemical
reagents, and explosiveswould be transported
in conformance with U.S. Department of
Transportation regulations. The regulationsfor
transportingthese materialsare found at 46
CFR Subchapter D, 48 CFR Parts 148 and 151,
and 49 CFR Parts 173, 176 and 178. These
regulationscover package construction,
maximum package size, package marking,
proper handling, proper storage, fuel barge
construction,W barge inspection,and fuel
barge certificationby the U.S. Coast Guard.

Table 2-2, Chemicals and Reagents, lists the
primary matedalswhich would be barged to the
project site. The explosive,ANFO, would be
transported as its separate components, diesel
fuel and ammonium nitrate, and mixed onsite as
needed.

Most supplies needed for mine operation would
be purchased from vendors in the lower 48
states some materialswould be purchased
locally. Shipmentsfrom the lower 48 states
would be transported from the manufacturerto
a commercial freight dock in Seattle. Supplies
would be consolidated for barge shipmentto
Alaska in accordance with U.S. Department of
Transportation (DOT) shipping regulations.

The freight company would sort supplies into
isolationcontainer lots in compliance with U.S.
Coast Guard regulations,specifyingthe
mmpatibiiity of the various substances.
isolation containers are custom made steel
containersdesigned for transportation of
specific substances. Individualsupplieswould
be in sealed units inside the isolation containers.
Most often, a container would hold only one
type of supply. Specific U.S. Coast Guard and
manufacturers’practices dictate that containers
with cyanide not be loaded at the edge of the
barge.

The KensingtonVenture has an agreement with
a cyanide producer to provide specially built
containersthat are designed to float and
contain a telemetry tracking device. In case of
accidental loss of a container, these precautions
would facilitatefinding the container.

When possible,as dictated by construction
requirementsand deliveries,charter tows would
be arranged for a dedicated service direct from
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Seattle to the KensingtonProject site. If project
cargo is not s~lcient for a barge load, it would
be shipped on regulatiy scheduled sewice
barges to Juneau, off loaded and subsequently
put on a smaller barge, and towed to the
KensingtonProject site.

Conditionsfor shippingthrough Lynn Canal,
pacticulatiyduring winter, can become
unfavorabledue to high winds associated with
tidal currents,and posing a greater risk of an oil
transfer accident in the canal during that
season. Fuel deliverieswould be attempted
only during periods of favorable conditions.
The KensingtonVenture has indicatedthat fuel ~
would only be off-loaded during periodswhen
waves are less than 3 feet high. (See Appendix
A, App/icant Proposa/). The greater potential for
an accident during winter is somewhat
ameliorated by this operating constraintand by
the relativelylight traffic during that season,
Table 4-34, Average Monthly Vesse/ Traffic in
Lynn Cana/, thereby reducing chance for
collision. Environmentalconditionsfor shipping
are more favorabie during summerwhen trafftc
in the canal is considered moderate to heavy by
the Coast Guard (USCG, 1990).

Table 4-34, Average Mon?hly Vessel Traffic in
Lvnn Canal.

Type of Vessel Trips per Month

Whter

Alaska State ferries 8 to 20
Fuel barges/tanks 8to 12
Freight barges 8
Foreign freight ships 8

Summer

Alaska State ferries 8 to 28
Cruise ships 9oto210
Fuel barges/tankers 2t05
Freight barges 8
Foreign freight ships 2t03
Fishingvessels 200 or more
Pleasure crafts 200 or more
AlIrma.I I c rn9.4 Ql19rA 1001
UUJ --- U.u. wvuGb Uual u, I a- m

EFFECTS OF ALTERNATIVE B

Employee Transport

Employeeswould be transported to the mine
from the Juneau Airpoti via helicopter. One
helicopter (S-58T or similar),with a 15 to 20
passengercapacity, would be used for
employee transport. The crew rotation schedule
would require approximately 600 round trips per
year. Based on the informationavailabie at this
time, this would mean an average of 12 round
trips per week, 3 on Monday and Friday and 2
on Tuesday, Wednesday, and Thursday year
round. The flight path from the Juneau Akport
to the project site would be consistentwith FN4
regulationsand is shown on Figure 2-73,
Helicopter Flight Path. However, deviations
from this flight path could occur if safety of the
aircraft,passengers,and crew so dictate.

The additionalair traffic would impact local air
carriersand the Juneau Pdrport. Presently
Juneau’s airport handles about 120,000
operations (take-offs and landings) annually
includingabout 7,000 jet and 75,000 air taxi
operationswith private aircraft and military
operationsaccounting for the remainder ~he
McDowell Group, 1990a). The 600 additional
operationsfrom the KensingtonProject would
bean increase of less than 1 percent. The
volume of passenger traffic through Juneau
InternationalAirportwould increase by a total of
about 16,000 passengers annually. The airport
now handles 180,000 jet carrier passengers
each year and an undetermined number of air
taxi passengers. Airport revenues currently
meet or exceed operating costs (The McDowell
Group, 1990a). The additional passenger traffic
and operations resultingfrom the regular
transportof Kensingtonemployees to and from
the project would not adversely impact the
Juneau Airport.

Regularlyscheduled commuter airlinesserving
Juneau, Haines, and Skagway fly over the
Kensingtonsite. Based on the summer
schedulesof these commuter airlines,there are
77 daily flights in each direction over the site.
Fwe days a week there would beat least two
helicopterflightsto the Kensingtonheliport.
This equates to about a 5 percent increase in
regularair traffic between Juneau and the mine.
This slight increase in air traffic would not cause
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the commuter airlinesto alter their operation.
Therefore, the impacts to these aitlineswould
be insignificant

Proper maintenance and operation would insure
the reliabilityof helicoptersfor employee
transport to the mine. The potentialfor infiight
collisionsduring good weather is considered
low due to the low increase in air traffic for the
Kensingtonmine. FAA regulationsatlow
helicoptersto fly in conditionsthat are below
those of fixed-wing aircraft. Thus inflight
collisionsduring poor weather would be minimal
because other aircraft should not be flying.

There is a potential for a helicopteraccident
due to pressureto fly during minimalconditions
in order to meet crew change schedulesand
other obligations. This pressureshould be
minimal because the helicopterswould be used
exclusivelyfor the Kensingtonmine.
Consequently, the aircraftwould be ready to go
when the weather breaks and obligations
unrelated to the mine operation would not be
present. The potential for a helicopteraccident
is felt to be no greater than any other mode of
transportationto the Kensingtonmine.

AlternativeB would impact the vehiculartraffic
in the vicinity of the Juneau Airport. The
helicopterwould carry 15 to 20 workers to and
from the mine for each 1 hour round trip. This
would total 56 people going to and from the
airport in a 2-hour period. Assumingthat each
worker is picked up or dropped off at the airport
by a spouse or friend (because of airport
parking fees), the 56 workers would generate
112 additional vehicles to the airport in the 2-
hour period, or an average of 56 vehicles per
hour, assuming a worst case condition with no
car pooling. From the 1!369ADOTPF traffic
count, the peak hourlytraffic on Egan Drive at
the airport is 2,353 vehicles per hour. The 56
vehicles per hour to the airport for the
KensingtonProject would be a 2.3 percent
increase in traffic at the airport, assumingthe
peak houriy traffic occurs at the same time as
the helicopter flightsto the mine. Consequently,
the impacts to the Juneau Airporttraffic would
be insignificant.

Airpoft parking is not expected to be
significantlyimpacted by the KensingtonProject
due to the parking fees required. However, a

limited number of project related vehicles would
probably use airport parking on an infrequent
basis and would primarilyconsist of consultants
and/or project management personnel.

Material Transport

Matedals, equipment, and fuel would be
transportedto the KensingtonProject area by
barge to a landing site at Comet Beach. This
mode of transportationwould be used during
the constructionand operation phases of the
project. The impacts during the construction
phase were addressed under Impacts Common
to All Action Alternatives.

During the operation phase, approximately 600
tons of freight, 75,oOOgallons of diesel fuel, and
1,000,000 gallons of LPG fuel would be shipped
the site monthly. The site would provide
adequate fuel storage and supply storage for
two to three months. This would require, on the
average, one freight barge, one diesel fuel
barge, and one LPG fuel barge per month to
the site. During the commercial fishing season
the impacts of this barge traffic in the vicinityof
Point Sherman could impact the commercial
gillnet fishery if measuresare not taken to
minimizeconfliis between fisherman and barge
operators. During the operation phase the
KensingtonVenture would have more control
over barge schedulingthan during the
constructionphase. Barges would be
scheduled into the site during the non-fishing
days and would be requested to approach the
shorelinein a perpendicularfashion from the
middle of Lynn Canal. The KensingtonVenture
would cooperate with the southeast Alaska
Gillnettersand other Lynn Canal users to
establishan optimum schedule for all parties.

During the summer months there are 159 north
bound and 159 south bound regularly
schedutedvessels (cruise ships, tour boats,
freight barges, fuel barges, container ships, and
ore ships) passingthe Kensington Project each
month. The three additional barges per month
for the KensingtonProject would amount to a 2
percent increase in Lynn Canal summer traffic.
The impact of this increase on the summer Lynn
Canal trafficwould be insignificant. Duringthe
winter the number of regulatly scheduled
vesselsdrops to nine north bound and nine
south bound vessels. The Kensington Project

.-
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would cause a 25 percent increase in Lynn
Canal winter traflic. While this is a significant
increasethe impact would be minimal because
the total number of vesselswould be small.
The Coast Guard has not indicated any concern
regardingvessel safety due to an increase in
vessel traffic that would occur due to this
project (USCG, 1990).

A study was performedto address the
availabilii and adequacy of existing barge
operators and port facilitiesat Juneau, Seattle,
Vancouver, and Pottland ~he McDowell Group,
1990a). This study concluded that the existing
facilffieswould be adequate for the Kensington
Project and additional facilitieswould not be
needed. The impacts of this project on existing
port facilitieswould be insignificant.

EFFECTS OF ALTERNATIVE C

Employee Transport

Transportationof employees to the project
would be by ferry from Auke Bay to a new
matine terminal at Slate Creek Cove in Berners
Bay. (See Figure 2-77, Ferry and Barge
Routes). A bus would take the workers from
the Slate Creek Cove marine terminal to the
mine. The crew rotation schedule would require
approximately416 trips per year with two trips
on Monday and Friday and one trip on Tuesday,
Wednesday, Thursday, and Saturday year
round. The impacts to the Lynn Canal
commercial marine traffic would be insignificant
because the KensingtonProject ferrieswould
not be traveling in the middle of Lynn Canal
with the majority of the commercial marine
traffic. The marine terminal in Slate Creek Cove
would be constructed for the Kensington
Project. There is no regularlyscheduled
commercial marine traffic in BernersBay,
consequently, the impacts on commercial
marine transportationwould be insignificant.
Berners Bay is used by recreationalboaters.
The impacts of this alternativeto the
recreational use of Berners Bay is discussed in
Recreation, Chapter 4.

The traffic on Glacier Highway at Auke Bay
would be impacted by the additional traffic
caused by mine workers being dropped off and
picked up at the ferry terminal in Auke Bay.
From the 1989 ADOTPF traffic counts, the

average daily traffic on Glacier Highway in the
ferry terminal area is 4,056 vehicles per day.
On the days which requiretwo ferry trips, a total
of 76 mine workers would pass through the
ferry terminal over a 6-hour period (assuming
trips woufd be made back to back with no
breaks between trips). Assumingthe workers
would be dropped off by a spouse or a friend,
this would result in 152 vehicles over the day.
This amounts to an increaseto the average
daily traffic of 3.6 percent. The impacts of this
traffic increase would be insignificant.

Material Transport

During the constructionphase, material,
equipment, and fuel would be transported to the
site by barge to the barge landing site at Comet
Beach. The impacts during this phase were
discussed under Impacts Common to All Action
Alternatives.

During the operation phase, materialsand fuel
would be barged to a marine terminal in Slate
Creek Cove in Bemers Bay. The marine
transportationin Lynn Canal, the Juneau pott
facilities,and the marine transportationin
Berners Bay would be impacted under this
alternative. The impactsto the marine
transportationin Lynn Canal and Juneau port
facilitieswere determined to be insignificant.
These impacts were discussed in Impacts of
AfternativeB. BernersBay is used by recreation
boaters. The barge trafficwould impact this
use. (See Recreation, Chapter 4)

EFFECTS OF ALTERNATIVE D

Employee Transport

This alternative includestransporting project
employees, via helicopter,from a location
between Yankee and Bridget Coves. Yankee
and Bridget Coves are located about 3 miles
apart past the north end of the pavement on
Glacier Highway. It is assumed that a suitable
site can be found for the heliport. All sites have
similarattributes insofaras they would alleviate
potential parking or traffic impacts at the Juneau
Airportand would eliminateproject related
helicopter noise impactsto homeowners and
recreationistsbetween the airpott and the
selected site.
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The analysisassumesthat workers would travel
in individualvehicles to the helipoti (worst
case). Vehiculartraffic will primarilyimpact the
major routes (Egan Drive and Glacier Highway).
Since workers will be transported to and from
the project by helicopter,the vehicles would be
in groups of 15 to 20 with the groups spaced
approximat~y one hour apart. This could
generate an additional 40 vehicles per hour on
the Glacier Highway during shift change.

Some members of the public expressed
concern about traffic in Auke Bay and
suggested that busing be considered. The EIS
has analyzed individualvehicles as a worst
case. If selected, and if traffic were to become
problem, busing or car pooling could be added
at a later date.

Material Transport

This alternativewould have no additional
impacts on transportationbeyond those
described for AlternativeB.

EFFECTS OF ALTERNATIVE E

This alternativewould cause no addmional
impacts on transportation beyond those
described for AlternativeB.

EFFECTS OF ALTERNATIVE F

AlternativeF would have the same effect as
described for AlternativeB.

CUMULATIVE EFFECTS

The analysisof potential cumulative
transportationimpacts are based on the
KensingtonProject, the proposed AJ Project,
and the potential Jualin Project.

Juneau Traffic

The locations of the Kensingtonand AJ Projects
indicate that the majority of project trafficwould
follow different routes, therefore the cumulative
impact of both projects would be minor.

If the Jualin Project becomes operational,the
cumulative impact to traffic volume on select
routes would be increased.

Marine Traffic

The proposed AJ Project would have a marine
terminal so the cumulative impacts of this
project and the KensingtonProject would be
insignificant.

The development of the Jualin Project, while the
KensingtonProject is in operation, could double
the increase in Lynn Canal traffic,from 2 to 4
percent in the summer and from 25 to 50
percent in the winter (assumingthe Jualin mine
is the same size as the Kensington). Ferry
traffic in Bemers Bay could also double if the
Juaiin project would use a ferry transpott
systemfor employees. The impacts on summer
trafficwould be minor. The percent of increase
in winter traffic is significantbut the numbers of
vessels is still relativelysmall so the impacts
would be minor.

Air Traffic

Since the AJ Project does not rely on air
transportationthe cumulativeeffects of the AJ
and the KensingtonProjects would not be
signifmmt.

If the Jualin Mine would use helicoptersfor
transporting employees to the mine, the
cumulativeeffects could be double those of the
KensingtonProject. This is assumingthe worse
case of an identical crew rotation schedule for
the two mines. The existingJuneau Airport
facilitiesare presently adequate for this worse
case situation.

SUMMARY

All the alternatives,except the No Action
Alternative,would have some impact on Juneau
traffic, airpoti facilities,air traflic, port facilities,
marine traffic, recreation, marine Iiie, wildlife,
and commercial fishing. All the impacts of
transportationsystemswould be minor or
insignificant. There is the potential for conflicts
between barge traffic in Lynn Canal and the
gillnetfishery at Point Sherman. The potential
impacts on the Point Sherman gillnet fishery
would be mitigated by proper scheduling and
coordination between fishing and shipping
operations.

4-112



Kensington Gold Project FINAL ENVIRONMENT IMPACT STATEMENT Chapter 4

r

This section describes the potential effects of
the project alternativeson subsistence
resourcesand activities.

EFFECTS OF THE NO ACTION ALTERNATIVE

Subsistenceresourceswould remain
unchanged under the No Action Alternative.
Explorationunder existing permits could
continue. These land based activitieswith‘--
minimalsize crews would have little, if any,
impact to subsistenceresources. Since no
traditionalsubsistenceuse practices are
documented for the existingexplorationareas,
there should be no impact to subsistence
practices.

EFFECTS COMMON TO ALL ACTION
ALTERNATIVES

The Forest Service has establishedguidelinesto
be used in the evaluationof proposed activity
impacts to subsistenceresources. These
guidelinesare outlined in the Subsistence
Management and Use Handbook and are as
follows:

““Evaluatethe expected effect of the
proposed action(s) on subsistenceuses and
needs. This evaluationshall, as a minimum,
address whether or not there is likelyto be a
reduction in subsistenceuses due to”

. “Factorssuch as direct impacts on the
resource, adverse impacts on habtit, or
increased competition for the resources.”

. “Changesin availabilityof fish and wildlife
resources caused by an alteration in
migrationor location.”

. “Limitationson the access to harvestable
resources, such as by physical or legal
barriers.”

The KensingtonProject area is located within
the boundaries of the C~ and Borough of
Juneau (CBJ). Juneau is not classifiedas a
subsistencecommunity, therefore hunting

and fishingactivities by CBJ residentsare
considered spott or personal use activities
and are regulated by the ADF&G.

BernersBay apparently received Mtle
subsistenceuse in the recent past because of
its proximityto the urban center of Juneau,
because traditionalvillages in the area have
been abandoned, and because the particular
area where the Kensingtonmine is located lies
between the traditional lands of the Chilkat-
Chilkoot kwaans and the Auke kwaan (Hall,
1991). No subsistencecommunities have
documented modern subsistence use of
terrestrialresourcesfrom the project area.
There are no records of customary users of
land mammalsfrom the Berners Bay area
although the area once contained coastal village
sites of the Auk’ Tlingit (ADF&G, 1991). Some
trapping of small furbearers still occurs around
BernersBay, but harvestfigures are low and it
is not clear whether these animals are taken
under subsistencepremises (ADF&G, 1991).

Communitiessuch as Kiukwan, Haines and
Skagway harvest marine resources north of Pt.
Sherman, although specific subsistence use in
the immediate project area is not documented
(USDA Forest Service, 1991b). However any
direct effectsto the migratory marine resources
as a resultof the project may indirectlyaffect
these resourcessince they may be hawested by
subsistenceusers elsewhere (See Aquatic
Resources- Marine, Chapter 4, FEIS). It is
highly unlikelythat any direct adverse effectsto
subsistenceresourceswould result from
operationalcomponents of the project
alternatives.

Other indirecteffects to distant subsistence
usersare expected to be minor. The
KensingtonProject has the potential to increase
the population of the CW and Borough of
Juneau by approximately 5 percent (See
Socioeconomic, Chapter 4). The projected
population increase has the potential for
increased sport fishingand hunting in the
vicin’Ryof the project area (KensingtonVenture
would prohibmhunting by employees on the
project area) and in other areas traditionally
hunted by Juneau residents.

Competitionfor subsistence resources is a
result of variousfactors such as fish and game
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regulation Federal SubsistenceBoard (FSB)
Regulations,mobility,the naturafdistributionof
game across Tongass National Forest Lands,
decreases in resource populationsas a result of
hab~t reductions,decreases in resource
populationsas a result of overharvest,and
access provided to afl rural communitiesin the
form of roads, Alaska Marine f-fighwaySystem
and commercial air carriers. These factors and
the fact that the majorityof the population
(Juneau and Ketchikan residents)residingin
non-ruraldesignated communities,result in
competition for the more abundant wildlifeand
fisheriesresourcesaround rural areas (USDA
Forest Service, 1991b).

Deer account for a significantamount
(approximately21 percent) of the edible pounds
of subsistenceresources harvested by
southeast Alaska communities (ADF&G, 1991).
Indirect cumulative impacts are likelyto have
greater effects on deer than on other
subsistenceresources (USDA Forest Service,
1991b).

The ADF&G has recommended a hawest limit at
IO percent of hab~t capability. This
recommendation is somewhat controversial. It
has been suggested that a 20 percent harvest
would accomplish the same deer herd
management goafs. Reviewand anafysisof the
1969 deer harvest data indicatesthat there is
overha~est on 36 of the 59 (61 percent) WAAS
used by CBJ/non-subsistence hunters, based
on the currently recommended 10 percent
hawest limit. Of the 36 WAASoverharvested,26
are important to subsistenceusers.

Subsistence userswere the primary cause of
overhmest in 16 of the WAAS,CBJ/non-
subsistence usage was the primary cause of
overhatvest on 5 WAASwhich are importantto
subsistence users and there were 7 WAAS
ovetharvested as a resultof combined
subsistenceand non-subsistenceusage.
Applying a 5 percent harvest increaseto
individualWAASdoes not indicate any change
in 1989 WAA status (James, 1991). If the
amlysis reflectsa 20 percent harvest limit,then
21 of the 59 (35 percent) WAASused by
CBJ/non-subsistence huntersexperienced
overharvesting.

Futther review of the data shows that significant
un-used hawest capacity exists in other WAAS.
Keeping the above items in mind, it seems
reasonableto assume that a 5 percent increase
in non-subsistencehuntingwill not effect
subsistenceusers.

If hab~t reduction, severe winter conditions
and/or continued overhamestingis experienced,
it would be expected that deer harvest limits
would be restrictedby ADF&G and/or the FSB.
Any hafvest restrictionsare expected to affect
only non-subsistencehunters.

CUMULATIVE EFFECTS

Cumulative indirect effects to subsistence
resource users could result from increased
competitionfrom non-subsistenceusers due to
a projected 5 percent increase in population
directly related to the Kensingtonproject (See
Socioeconomic, Chapter 4, FEIS) combined
with an expected 6 percent AJ project
population increase (BLM, 1991). Any effects
from the predicted combined population
increasewould be expected to result from
competitionfor subsistenceresources, primarily
deer. An 11 percent increaseto the 1989 deer
hawest records for C6J/non-subsistence
huntersdoes not indicate any material change
to the reported 1989 WAA deer harvests. Using
this indicator, no additional effects to
subsistenceresourceswould be expected.

SUMMARY

It is unlikefythat any adverse effects would
occur to subsistenceresources or practices.
The status of subsistencestatutes and
regulationsis not clear. Under previous statutes
and regulationsthe area was not classifiedas a
subsistencearea. Subsistence practices for the
immediate mine area are not documented.
Secondary effectsto migratory marine species
are not expected. Sport hunting and fishing,to
the extent these recreationalpractices are
permitted at the proposed project area, may
increase competitionfor resourceswith
subsistenceusers elsewhere.
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The LUD II designation of the Kensington
Project area allows for mineraldevelopment but
emphasizes maintainingwildland character.
Thus, approval of any of the alternatives,
includingthe No Action Alternative,would not
significantlyaffect land use or land use planning
on the Tongass National Forest.

Some alternativeswould affect certain permitted
uses of the area differently.- For instanc5--
approval of an action altemat”~ewould result in
changes in appearance of the area.
Reclamation effotts would be conducted in a
manner to achieve the least amount of impact.
The impact mentioned here is described under
VisualResources, Chapter 4.

While use of the land would change, those
changes are anticipated under the LUD II
management direction.

EFFECTS OF THE NO ACTION ALTERNATIVE

Selection of the No Action Alternativewould
require reclamation of 15 acres. Due to the
limited amount of area disturbed, the effort
required to achieve final reclamationwould be
minimalwhen compared to the other action
alternatives. The existingdisturbance
components are:

. Portal areas includingwaste rock storage
area and water impoundments

. Access Road

. Beach Facilities(Camp)

EFFECTS COMMON TO ALL ACTION
ALTERNATIVES

The amount of interimreclamationconducted
during the life of the project and the degree of
success of final reclamationwould ultimately
determine the level of impact to the
environmental resourcesof the project area.
The primaty differences between action
alternativesare the amount of land disturbance
and the method and location of tailings
disposal. Long-term loss of old-growthforest

and possiblysome long-term wetland loss
would occur with each action alternative.

Reclamationobjectives for all of the action
alternativeswould be to return disturbectweas
to a stabilizedand productive condition and to
protect and maintain long-term land and water
resourcesin the area. Development of a
detailed and comprehensive reclamation plan
based on these objectives and the reclamation
goals detailed in Chapter 2, along with strict
adherence to the plan, would minimize long-
terrn impactsto land use.

At the time of final and permanent mine closure,
a number of reclamation steps would occur.
They include the following:

●

●

●

●

●

●

●

●

Removal of structuresand facilities
Portal closure and sealing
Recontouringand regrading
Cover materialand soil replacement
Soil samplingand fertilization
Permanent revegetation
Mulching (as required)
Reclamationmanagement and monitoring

A more detailed discussionof these steps is
contained in Chapter 2.

Preliminaryevaluationsof disturbed sites in the
KensingtonProject area indicate that
revegetationcan be successfullyaccomplished
at the time of project closure. Revegetationtest
plots would be establishedduring the
operationalyears of the mine to determine the
most appropriate methods and vegetation
species to be used for final reclamation.

EFFECTS OF ALTERNATIVES B AND F

AlternativesB and F would disturb and require
reclamationof 275 to 277 acres. Reclamation
of the initialstarter dam face and each
subsequent raise would be initiatedas soon as
each raisewas completed. Rapid establishment
of vegetation on the dam face would assist
stability,reduce erosion, and minimizevisual
impacts.

Revegetationof the wet tailings surface would
not commence untilthe end of the mine life.
Duringthe operating life of the mine a series of
revegetationtest pilot studies would be
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implemented on representativetailings material
to establishthe most efficientand beneficial
method to reclaimthe surface of the tailings
material. Final reclamationof the Sherman
Creek tailings impoundmentwould require
constructionand stabilizationof permanent
stream channels across the tailingsarea. Upper
Sherman and Ophir creeks would be
reconstructedacross the tailings impoundment
and routed around the north end of the dam
and down to Sherman Creek via a concrete
lined spillway. All channels and the spillway
would be designed to contain the PMF.

The reconstructeddrainage channels across the
tailings impoundment surfacewould be
contained within a channel lined with an
impermeable geotextile fabric. The entire
channel would be armored with riprapto
prevent channel scour and erosion. Overbank
flood flow containmentfor extreme precip.tition
events would be provided and the entire tailings
area reclaimedwith appropriate reclamationand
revegetation methods. Long-term maintenance
would require inspection of erosion protection
measures, revegetation,and diversionchannels.

The concrete lined spillwaystmcture and the
reconstructedstream channels across the
tailingswould require a long-term bond or some
similarguarantee to ensure maintenance and
long-term stabilityof the structure. Where
structureslike a tailings impoundment may
require long-term or indefinitemaintenance, the
Forest Setvice would establishsubstantial
bonding requirementsto ensure that long-term
commitmentsfor inspectionand maintenance
are met.

EFFECTS OF ALTERNATIVE C

AlternativeC would disturb and require
reclamationof 392 acres. This alternative is
similarto AlternativeB except for an additional
8.5 miies of access road and a marine facil.kyat
Bemers Bay. Also, the portion of the diverted
stream channd routingwater back into
Sherman Creek beiow the dam wouid be lined
with riprap. Long term maintenance and
stabilizationconcerns would be similarto those
for the concrete channel in AlternativeB, but, in
the iong-term, the riprapped channei would
appear more naturai and be more susceptibleto
eventual natural stabilizationby vegetation.

EFFECTS OF ALTERNATIVE D

AlternativeD wouid disturb and require
reclamationof 229 acres. Final reclamation of
the Sweeny Creek tailings wouid require
constructionand stabilizationof a permanent
stream channel across the taiiings areas. The
portion of the diverted stream channei routing
water back into Sweeny Creek below the dam
would be lined with riprap. Long term
maintenanceand stabilizationconcerns wouid
be simiiarto those for the concrete channei in
AlternativeB, but, in the long-term, the
riprapped channel would appear more natural
and be more susceptibleto eventual naturai
stabilizationby vegetation.

EFFECTS OF ALTERNATIVE E

AlternativeE wouid disturb and require
reclamationof 242 acres (with Sie A) or 237
acres (with Site B). Reclamation of the face of
the tailings structurewould be initiatedafter
each lift is completed, which wouid aid in
stability,minimizingerosion, and reducing visual
impacts. Due to the characteristicsand
configurationof the final dewatered taiiings
structure, it is uniikelythat wetiand habitats
couid be reestablishedat this disturbance site.
Therefore, a long-term ioss of wetland wouid be
expected with this alternative.

CUMULATIVE EFFECTS

There are no anticipated cumulative impacts to
iand use if appropriate reclamation measures
are implemented. The primary impacts wouid
occur at the beginning of the project during
initialdisturbanceand over time wouid lessen
due to reclamationand revegetation. However,
long-term maintenance of permanent dwersions
and reconstructedstream channeis associated
with AlternativesB, C, D, and F could be
necessaryto reduce long-term impacts to
surfacewater quality and stream hab~t.

SUMMARY

Development of a comprehensive reclamation
pian and strict adherence to the plan would
reduce the potential for long-term impacts to
the environmentalresources of the area. The
degree of impact wouid be a function of
acreage disturbed and the rate of revegetation
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success. The tailings structureswould require
specific reclamation programs in order to
maintainstructuralintegrity into the future.

Noise impacts were assessed using standard
industrialnoise attenuation models. The models
account for effects of terrain, vegetation,
background noise and noise source and
iocation.

NOISE ASSESSMENT METHODS - - - .

Seven noise receptor sites were selected based
on activii iocations and potentiallyaffected
resources. Noise receptor locations are shown
on Figure 4-11, Representative Noise
Receptors. Receptors 1, 2, and 3 represent
known areas of mountain goat habtiat north of
the processingarea. Receptor 4 representsa
known black bear den near the iower mine
portal. Receptor 5 representsa potentiai
mountain goat movement area. Receptors 6
and 7 represent potential recreationalareas
within Bemers Bay near the proposed Siate
Creek Cove marine terminsi fsciiitv (Alternative. .
c).

Assumed Noise Sources

The noise assessment methods and the
iocations of representativenoise sourceswere
developed for each of the action alternatives
(Hart Crowser, 1991). indwiduai noise sources
were categorized as either continuoussources,
such the operating mill and power plant, or as
intermittentsources such as constructionof the
taiiings dam and marine terminai operations.
Each individualnoise source was assigned a
location within the project area and a source
sound pressurelevel (in dBA at a 50-foot
reference distance). The source sound
pressurelevels were derived from literature
values or from manufacturers’noise data (Hart
Crowser, 1991).

Decibeis, expressed as dBA, are simpiydefined
as a unit for expressingthe relative intensityof
sounds on a scale from O,for the average least
perceptible sound, to about 130, for the average
human pain threshoid. The foliowing iist of

I

Figure 4-11, RepresentativeNoise Receptors

representativecommon noise Ieveis presentsa
simplifiedmethod for comparison of the
predicted noise ieveis of proposed project
activities.

● 35 dBA Assumed background, calm forest
. 36 dBA Barely detectable above background
● 40 dBA Quiet home
. 45 dBA Average home
. 50 dBA Normai conversation
● 55 dBA Average office
● 60 dBA Noisy home

Noise Propagation Modeling

The NOiSECALC computer model (Driscoii,
1965) was used to assess noise Ieveis (in dBA)
at each of the receptor locations, Key
assumptionsmade for the noise modeiing were
as follows.

4-117



Kensington Goid Project FiN4L ENVIRONMENTALiMPACT STATEMENT Chapter 4

Ail of the intermittentsourceswere assumed
to occur simultaneously. This assum@”on
resultsin conservativelyhigh calculated noise
ieveis. The calculated noise ieveiswere
dominated by the taiiingsdam construction
noise (i-iaft Crowser, 1991).

The background noise ievei at aii receptors
was assumed to be 35 dBAj which
representsconiferousforest with iight wind
according to pubiLshedguidance (USDA
Forest Sendce, 1980).

Receptor 2 was separated from the
processingarea by a ridge line that is 350
feet higher than the line of sight.

Receptors 6 and 7 at Bemers Bay were
separated from the proposed BernersBay
marine terminal by ridge iines that are 160
and 220 feet respectively,higherthan the
iine of sight.

Wtih the exception of the Bemers Bay marine
terminal,aii of the noise sourceswere
assumed to be separated from the receptors
by mniferous forest for a distance of at ieast
350 feet. A source attenuation of 14 dBA
was assigned to each of those sources in
accordance with published guidance (USDA
Forest Service, 1980).

Atmosphericattenuation was based on
standard condiins (60 degrees F, sea ievei
elevation, and 70 percent humidity)with no
wind.

it was assumed that the power plant wouid
be constructedwith the turbine‘air inietsand
the coding towers on the west side of the
taii turbine building. This wouid shieidthe
closest noise receptors (R3 and R4) from
those noise sources.

EFFECTS OF THE NO ACTION ALTERNATIVE

Mineral exploration couid continue under the
existing permits. The exploration noises, such
as driiiing,wouid be intermittentand are not
expected to be as ioud as the noises caused by
the action alternatives (e.g., tailings dam
construction). It is expected that the
interm”~entnoises caused by explorationwouid
be iess audible in the mountain goat habtit
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than wouid the noises caused by the action
alternatives.

EFFECTS COMMON TO AU ACTION
ALTERNATIVES

Helicopter Noise Impacts

H#lcopter flights between the upper portal and
iower portal areas wouid create audible noise
ieveisalong a corridorabout 3 miieswide. The
noise ieveis created around the helicopterflight
path were calculated as foiiows

●

●

A helicopterwas assumed to fly at 2,ooOfeet
elevationalong the Sherman Creek vaiiey
drainage. The assumed ievei was 102 dBA
at 50 feet away from the helicopter (USDA
Forest Sewice, 1960).

The NOiSECALC model was used to
estimate ground-levelnoise ieveis along the
corridor paraiieito the Iiight path (See Figure
4-12, Helicopter Noise Receptor Locations
and Noise Leveis).

Figure 4-12, Helicopter Noise Receptor
Locations and Noise Leveis, shows the
caicuiatsd heikmpter noise ieveis at various
points withinthe cross section of the Sherman
Creek vaiiey. The noise ievei at 500 fmt
elevation (directly under the flight path) wouid
be 72 dB~ which is about the same noise ievei
as a vacuum cleaner. The noise ievei in
mountain goat hab~t at Receptor 5 (same as
R-2 in Figure 4-11, Representative Noise
Receptors) would be 47-52 dBA which is about
the noise ievei created by a normal
conversation. The overaiiw.kkh of the 45 dBA
noise ievei contour is about 18,000 feet.

impacts of Construction Blasting

Biastingwouid be done once per day at the
rock borrow areas oniy during the initii
constructionphases for the taiiings dam in
AlternativeB, C, D, and F. The Masts wouid
produce a short-termnoise that wouid iast for
severai seconds and be similar in sound ievel to
a thunderclap. However, blasts wouid be
carefuiiycontrolledthrough a blasting pian
which would be developed by the Appiicant as
a part of the operations plan. This plan would
minimize noise ieveisto the extent possible.
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Figure 4-12, Helicopter Noise Receptor
Locations and Noise Leveis

Modeling of large scale blasting at the proposed
Quartz Hill mine near Ketchikanshowed that the
blast noise level 3 milesfrom the blast site
would be about 65 dBA (about the same noise
level created by an air conditioningunit). Since
the extent of blastingat the proposed
KensingtonMine would be much smallerthan
the blastingat the Quatt.zHill mine, the noise
impacts are also expected to be less significant.

EFFECTS OF ALTERNATIVE B

Impacts of Project Area Noise Sources

Tabie 4-35, Assumed Source Noise Leveis -
Action A/tematives, liststhe source noise levels
that were usad for this assessment. The
assumed locationsfor each noise source are

4119

shown on Figure 4-13, Noise Source
Locations - Alternatives B and F. The loudest
source would be the intermittenttailings dam
constructionoperations which would include
waste rock dumping, spreading, and
compacting. Helicopter use of the heliport
would bs the next loudest. The continuous
noise sources (above ground mill and
combustionturbine power plant) are expected
to be minor compared to the interm’ktent
sources.

Calculated Impacts

As.shawn in Tabie 4-36, Comparison of
Projected Noise Leveis, the calculated noise
levels caused by the continuous sources (mill
and power plant combustion turbines) are less
than the assumsd background value at all
receptor sites. The continuous sources would,
therefore, probably not be audible at any of the
receptors. However, the calculated intermittent
noise levels caused by the intermittentnoise
sources excead the background at Receptors 1,
2, 3, and 4 near the processing area. The
intermittentnoises (primarilythe tailings dam
constructionthat would occur about every 2
hoursfor several minutes at a time) would
probably be audible at the mountain goat and
bsar receptor sites north of the project area.
The intermittentnoiseswould cause the noise
level to increasefrom 35 dBA (quiet forest) to
about 55 dBA (the sound level in an average
office). The calculated noise levels at Berners
Bay do not exceed the assumed background.
Therefore, none of the noise sources are
expected to be audible at Berners Bay.

Impacts of Additional Traffic

The additional marine traffic and aircraft flights
contdbuted by AlternativeB are not expected to
add significantlyto the large volume of existing
trafficaround Lynn Canal and Berners Bay.
Therefore, the additional traffic is not expected
to significantlyincrease noise levels in the
vicinity. The existingamount of marine traffic
and aircraftoverflightsis much greater than the
incrementalincreasesthat would be contributed
by AlternativeB. (See Tabie 4-37, increased
Traffic Resuiting From Project Alternatives).
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Ttile 4-35. Assumed Source Noise Levels - Action Altema?ives’

Source Alternative Alternative Alternative Alternative Alternative
Name Operations B c D E F

ContinuousSources

Mill MillingOperationz 72 72 72 72 72

Three 3,000 KW
Gas TurMne

Turbines Generators 79 79 79 79 79

2 Bulldozes 2
Haul trucks, 1

DW Tailings Vibratory
Disposal compactor 120

1 Haul truck
along road from

Tailings mill to disposal
Hauling area 105

IntermittentSources

2 Bulldozer 2
Haul trucks, 1

Dam Vibratory
Construc%on compactor 120 120 120 120

Unloading at
Refuse incinerator 85 a5 B5 85 85

Comet Tug barge
Beach unloading;truck
Terminal loading 96 96 96 96 96

Tug, barge
Bemers Bay unloading, truck
Terminal loading 96

Heliport Helicopter’ 102 102 102 102 102

Haul truck along
access road to

Truck 1 processingsite 94 94 94 94 94

Haul truck going
to tailings dam

Truck 2 site 105 105 105 105

Haul truck near
Bemers Bay

Truck 3 Terminal 94
&ll&-n..A..:.. ADA-. en x..-. L-— _-:-- -------WI IIgUIGa III UrJMCILau ItWLrrwm rrorsesource

2 Physical noise level measurement (Mohr, 1991) at McCoy Cove operation (sag mill and 2 ball mills)
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Figure 4-13, Noise Source Locations -
Alternatives B and F

TahkaAJM Cnmnarkrm nf Prniectd Noise Levels (Noise Levels are in dBA). ---- . --, ------------ . -- - .-, ----- ------ —--- .- \._- _—--- —. ,

PROJECT ALTERNATIVE

Alternative B Alternative C Alternative D Alternative E Alternative F

RECEPTOR 1 (GOAT HABITAT)
Background 35 35 35 35 35
continuous 30 30 30 56 30
Intermittent 55 55 41 56 55

RECEPTOR 2 (GOAT HABITAT)
Background 35 35 35 35 35

Continuous 21 21

Intermittent

21 57 21

56 56 42 57 56

RECEPTOR 3 (GOAT HABITAT)
Background 35 35 35 35

Continuous

35
12 12 12 57 12

Intermittent 56 56 44 57 56

RECEPTOR 4 (BEAR DEN)
Oackground 35 35 35 35 35

Continuous 29 29 29 26 29
Intermittent 56 56 49 19 56

RECEPTOR 5 (GOAT
MOVEMENT) 35 35 35 35 35
Background 26 28 28 26 28

Continuous 20 20 20 19 20

Intermittent

RECEPTOR 6 (BERNERS BAY) 35 35 35 35 35

Background <10 C1O <lo <lo

Continuous

<10
<10 20 <10 C1O <10

Intermittent

RECEPTOR 7 (BERNERS BAY) 35 35 35 35 35
Background <10 <10 <lo <lo <lo

Continuous <10 21 <lo <10 <10

Intermittent
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Table 437. Increased TraiTicResultina from ProiectAlternatives—.— -— -.

Proposed
Project New

Existing Additional Total
TrafficType Volume Units Volume Volume

Cruise Ships 56 Trips/Month o 56
Passenger Ferriesflour Boats 36 Trips/Month 32* 66
Freight Ships and Barges 9 Trips/Month 3 12
Small Aircraftand Helicopters 2,310 Flights/Month 96 2,406
n-...->.. n... . A.8-A-- h1+#...n*&*&.. nd..
Del 11~1 B Day nGGG~ AILGI I laLIVG VI Ily

Helicopter flightsto and from the Juneau airport
would result in additional noise impacts to
houses, trails and other areas along the
proposed prinwy route from the airpott through
Montana Creek. One to four round trips could
be expected each day during the week. The
KensingtonVenture has stated that flightswould
be expected only on week days and only during
daylight hours.

In CJoudyweather with low ceilings,the
helicopterswould travel along the coast at an
altitude determined by safe flying needs. Noise
impacts could be expected to users of Bridget
Point State Park and to coastal residences
when this flight path is used.

EFFECTSOF ALTERNATIVEC

Source levels for this alternativeare listed in
Table 4-35, Assumed Source Noise Levels -
Action Akematives. The noise impacts of this
alternativeare expected to be similarto those
described for AlternativeB. Table 4-36,
Comparison of Predicted Noise Levels, liststhe
calculated noise levels at each of the receptors.
The locationsfor each noise source are shown
on Figure 4-14, Noise Source Locations -
AlternativeC. The intermittent noise sources at
the Bemers Bay terminal are calculated to be
significantlyattenuated by the high ridges north
and south of the terminal location, and the
calculated noise levels at Receptors 6 and 7 at
Bemera Bay are less than the assumed
background. The marineterminal noiseswould,
therefore, not be audible outside of Bemers

North

*

\

l--
. Noise ‘Receptor ~

~ Noise’ Source
A

Figure 4-14, Noise Source Locations -
AlternativeC

EFFECTSOF ALTERNATIVED

Source levelsfor this alternativeare listed in
Table 4-35, Assumed Source Noise Levels -
Action A/tematives. The noise impacts for this
alternativeare expected to be less signticant
than AlternativesB and C, because the

Bay.

Negligible impacts of helicopter
expected under this alternative.

intermittentconstruction operations at the
Sweeney Creek tailingsdam are farther from the

trafficwould be goat habitat receptors. T&le 4-36, Comparison
of Predicted Noise Levels, liststhe calculated

4-122



Kensington Gold Project FINL ENVIRONMENT& IMPACT STATEMENT Chapter 4

noise levelsat each receptor. The locationsfor
each noise source are shown on Figure 4-75,
Noise Source Locations - Alternative D. The
calculated maximum noise level for this
alternative(at the bear den habiit Receptor 4)
is 49 dBA. For this alternative,the continuous
noisesfrom the mill and power plant would not
be audible at the wildlife receptor sites.

g Noise Receptor
● R-2

●Noise Source

~
R-3 ●

I,
A

‘Truck 1
-----

Fine
Terminal
=X.,,

Refuse I “’~
Incinerator

!

Dam 1
Construction

I

Figure 4-?5, Noise Source Locations -
Alternative D

This alternativewould eliminate helicopter noise
impacts near the Juneau airport. Impacts to
Point Bridget State Park would be greatest
because helicopterswould be climbing or
descending near the padc

dewatered tailingswould create ongoing noises
that would be audible at the mountain goat
receptor sites north of the project area. The
tailings operationswould occur about eight
times per hour for several minutesat a time.
The noises caused by the dewatered tailings
operationswould be more discontinuous,and
hence more distracting,than the steady noise
caused by the mill and power plant. Tab/e 4-36,
Comparison of Predicted Noise Leve/s, liststhe
calculated noise levels at each receptor. The
locationsfor each noise source are shown on
Figure 4-16, Noise Source Locations -
Alternative E. For this analysisthe dewatered
tailings operationswere modeled as a
“Conkuous Source”. The continuous sources
(Site A) would be audible at the mountain goat
and bear receptor sites (1-4). The continuous
sources at Sie B would not be as audible due
to the additional distance from the receptors.
None of the sources would be audible at the
BernersBay receptor sites.

● Noise Receptor
I Noise source

● R-2

Tailings R-3 ●u

Figure 4-16, Noise Source Locations -
Alternative E

EFFECTS OF ALTERNATIVE E Helicopter noise impacts would be the same as
described under AlternativeB.

Source levelsfor this alternativeare given in
Table 4-35, Assumed Source Noise Levels - EFFECTS OF ALTERNATIVE F
Action Alternatives. The noise impacts of this
alternativeare expected to be more significant AlternativeF would have the same effects as
than for AlternativesB, C, D, and F. Continuous AlternativeB.
hauling, dumping, and compaction of the
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CUMULATIVE EFFECTS

If the Justin Project were to begin actual mining
operations,then it is possiblethat the noises
would be barely audible at Bemers Bay. The
Jualin Project is several milesfrom Bemers Bay
and the surroundingvegetation consistsof
dense forest, so any noises created by that
project would be attenuated before reaching
Bemers Bay. Constructionand operation of an
addmionalmarine terminal in Slate Creek Cove
for a Jualin operation could increasethe
potential for increased noise levels at Bemers
Bay receptor sites.

It is unlikelythat noise caused by the Juaiin
Project would be audible at the Kensington
Project, because the two operationsare
separated by a high ridge and over 1 mile
of dense forest.

SUMMARY

Noises caused by each of the project
alternat”weswould include continuousnoise
from steady sources such as the milland power
plant and short-termintermittentsources such
as waste rock dumping and spreading at the
tailingsdisposal dam. The continuousnoise
from the mill and power plant can be
economically controlled. Calculated mill and
power plant noise levels in nearby mountain
goat and bear habtit are less than the
assumed background value, and it is unlikely
that the mill and power plant would be audible.
However, the short-term noises caused by the
intermittentsources (e.g., tailings dam
construction,helicopter flights)were modeled to
be audible in the surroundingwildlife habiit.
(See Wi/d/ife, Chapter 4). None of the project
noises associated with the action altemat.wes
would be audible at receptor sites in Bemers
Bay. (See Recreation Resources, Chapter 4).

The noise impacts caused by AlternativeC were
modeled to be similarto AlternativeB. Noises
from the Bemers Bay terminalwere modeled to
be readily attenuated by the ridge lines
surroundingthe terminal location.
The noise impacts caused by AlternativeD
(Sweeney Creek Tailings Dam) would be less
significantin the wildlife habtit nonh of the
project site, because the loudest noise source

(tailingsdam construction)would be farther
from those habtit areas.

The noise impacts caused by AlternativeE (Site
A) were modeled to be the most significantof
any of the project alternatives. The semi-
continuousdewatered tailings dumping,
spreading, and compaction operationswere
modeled to be audible in the surrounding
wildlife hab~t. None of the noiseswould be
audible at Bemers Bay.

Noise caused by additional marine traffic and
aircraft overflightswould probably have no
significanteffect on wildlife or recreationists
because the incrementalincrease in traffic
resultingfrom the KensingtonProject would be
small compared to the existingtraffic volumes.

An irreversiblecommitment of resources is
defined as the loss of future options. h applies
primarilyto non-renewable resources, such as
mineralsor cultural resources,and to those
factors which are renewable only over long time
spans, such as soil product.Mty.

Irretrievablecommitmentsapply to the loss of
production, harvestor use of renewable natural
resources. For example, some or all timber
productionfrom an area is irretrievablylost
while an area servesas a winter sports site.
The production lost is irretrievable,but the
action is not irreversible. In the winter spotts
site example, if the use changes, it is possible
to resume timber production. Tab/e 4-38,
Commitment of Resources, summarizes
irreversibleand irretrievableimpacts for the
environmentalresourcesevaluated for all
alternatives.
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Table 4-38. Commitment of Resources Table 4-38, Commitment of Resources (Cent’d)

UrQuaIii

UtemativeA No foreseeable or predicted
irreversibleor irretrievable
commitments. Project
would comply with Alaska
State Implementationplan
and ADEC air quality
regulations.

M Action Same as AlternativeA.
41tematives

3eology

Wernative A Minor irreversibleand
irretrievableimpacts due to
waste rock and ore removed
during explorationactivii.

Ml Action Irreversibleand irretrievable
Alternatives commitmentsby mining

approximately20 million
tons of ore and 1.2 million
tons of waste rock. The
precious metalswould be
committed to the market.
The resultanttailings and
waste rock have no use in
the foreseeable future.

Surface Water Hydrology

AlternativeA No foreseeable or predicted
irreversibleor irretrievable
impacts.

All Action Project development would
Alternatives be requiredto comply with

all applicable State and
Federal water quality
regulations. No foreseeable
or predicted irreversibleor
irretrievableimpacts.

Groundwater Hydrology

AlternativeA No foreseeable or predicted
irreversibleor irretrievable
impacts.
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;roundwater Hydrology cent’d

tilAction Project development would
Utematives be required to comply with

all applicable State and
Federal water quality
regulations. No foreseeable
or predcted irreversibleor
irretrievableimpacts.

darineAquatics

alternativeA No foreseeable or predicted
irreversibleor irretrievable
impacts.

alternativeB Minor irretrievablelosses of
intertidalhabtiats and
organismsassociated with
Comet Beach terminal.

alternativeC Minor irretrievablelosses of
estuarine habtiat and
organismsassociated with
Slate Creek Cove Terminal.

AlternativeD Same as AlternativeB.

AlternativeE Same as AlternativeB.

AlternativeF Same as AlternativeB.

FreshWater Aquatics

AlternativeA No foreseeable or predicted
irreversibleor irretrievable
impacts.

AlternativeB Irretrievableloss of aquatic
organisms in diverted
portions of Sherman and
Ophir creeks. Irreversible
loss of Ophir and Sherman
creek habtiats which would
not be reconstructed.

AlternativeC Same as AlternativeB.
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Tab/e 4-38, Commitmentof Resources (Cent’d)

Fresh Water Aquatics cent’d

AlternativeD irretrievableloss of aquatic
organismsin d“~erted
portions of Sweeny Creek.
Irreversibleloss of Sweeny
Creek habiits which would
not be reconstructed.

AlternativeE No foreseeable or predicted
irreversibleor irretrievable
impacts.

AlternativeF Same as AlternativeB.

Soils/Vegetation/Wetlands

AlternativeA The current 15 acre
disturbance has minor
irretriwable commitments
on timber resourcesand
irreversiblecommitmentsto
minor acreage of soil and
wetland product”~”~.

AlternativeB Irreversiblecommitment of
184.9 acres of old- growth
forest. Irretrievable
commitment of 275 acres of
soil productivii, of which
231.3 acres are classikd as
wetlands. Si populations of
western paper birch
(proposed for listing under
the Alaska natural heritage
program) would be
irretrievablylost by
development of the tailings
impoundment.
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Table 4-38, Commitmentof Resources (Cent’d)

Soils/Vegetation/Wetiands cent’d

AlternativeC Irreversiblecommitment of
183.4 acres of oldgrowth
forest. Irretrievable
commitment on 392 acres of
soil productivii, of which
240.8 acres are dassiMl as
wetlands. Potential
irreversibleloss, in addition
to losses shown for
AlternativeB, of western
paper birch population due
to constructionof 13emers
Bay access road.

AlternativeD Irreversiblecommitment of
181.4 acres of old-growth
forest. Irretrievable
commitment of 229 acres of
soil productivii, of which
220.6 are classifiedas
wetlands.

AlternativeE Irreversiblecommitment of
144 acres old-growth forest
(site A) or 140.3 acres old-
growth forest (site B).
Irretrievablecommitment of
242 acres (site A) or 287
acres (site B) of soil
productivity,of which 209
acres are classifiedas
wetlands.

AlternativeF Same as AlternativeB,
except 277 acres would be
disturbed

Wildlife

AlternativeA Irretrievablelosses due to
short-term habtit loss on
the existing 15 acres of
disturbance.
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Table 438, Commitment of Resources (Cent’d)

Wildlifecent’d

AlternativeB Irretrievableshort and long-
terrn habtit losseswould
occur on 275 acres of
disturbance. Potential
irretrievablereductionsin
black bear and mountain
goat populations. There
would be no anticipated
irreversiblecommitments.

AlternativeC Irretrievableshort and long-
term habiiat losseswould ~
occur on 392 acres of
disturbance, including
estuarine habtits in Slate
Creek Cove. Potential
irretrievablereductionsin
black bear and mountain
goat populationsdue to
habitat loss and noise
effects.

AlternativeD Irretrievableshort and long-
term habtit losseswould
occur on 229 acres of
disturbance. Potential
irretrievablereductionsin
black bear and mountain
goat populations due to
habmt loss and noise
effects. There would be no
anticipated irreversible
commitments.

AlternativeE Irretrievableshort and long-
term habtiat losseswould
occur on 242 acres (Site A)
or 237 acres (Site B) of
disturbance. Potential
irretrievablereductions in
black bear and mountain
goat populations. Potential
irreversibleloss of wetlands
habitat due to dewatered
tailings structure.

AlternativeF Same as AlternativeB,
except 277 acres would be
disturbed.

ble 438, Commitment of Resources (Cent’d)

?ecreation

4ftemativeA

41temativeB

AlternativeC

AlternativeD

AlternativeE

AftemativeF

There are no foreseeable
irreversibleor irretrievable
commitments.

Same as AlternativeA.

Same as AlternativeA.

Irretrievablereduction in
undeveloped recreational
opportunitiesin Berners
Bay.

Same as AlternativeA.

Same as AfternativeA.

Cultural Resources

AlternativeA

AfternativeB

AlternativeC

AfternativeD

AlternativeE

AlternativeF

There are no irreversibleor
kretrievablecommitmentsto
identifiedresources.

Same as AlternativeA.

Potential irreversibleand
irretrievablecommitment of
one identifiedcultural site in
Slate Creek Cove

Same as AlternativeA.

Same as AlternativeA.

Same as AlternativeA.

Visual Resources

IAlternativeA Minor irretrievable
commitmentsdue to
explorationdisturbance.
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&/e 4-38, Commitmentof Resources (Cent’d

Visual Resourcescent’d

AlternativeB Irretrievableand irreversible
commitmentswould occur
in the form of form, line,
color, and texlure contrast
of a tailings structure
constructed across Sherman
Creek. Reclamationand
natural successionof
vegetation would be
expected to eventually
mitigate most long-term
visual impacts.

AlternativeC Same as AlternativeB, with
the addnion of an access
road from the operations
facilitiesto Bemers Bay and
a marine terminal in Slate
Creek Cove.

AlternativeD Same as AlternativeB,
except tailings impoundment
would be constructed
across Sweeny Creek.

AlternativeE Same as AlternativeB,
except the dewatered
tailingsstructurewould alter
the landscape.

AlternativeF Same as AlternativeB.

Socioeconomic

AlternativeA No irreversibleor
irretrievablecommitments
have been identified.

M Action There would bean
Alternatives irretrievabledecrease in

housing avaiiabilii during
project construction. There
would also be other
irretrievablereductionsin
the qualii of life in Juneau
due to Population increases
and resultantstress on
public services.

Table 4-38, Commitmentof Resources (Cent’d)

Subsistence

AlternativeA No irretrievableor
irreversiblecommitments
have been identifed.

All Action
Alternatives Same as AlternativeA.

Land Use

AlternativeA Wddland character of
Sherman Creek Basinwould
be recoveredthrough
reclamation.

AlternativeB VWldlandcharacter of
Sherman Creek Basinwould
be irretrievablyaltered
during mine operation. This
change would be reversed
following reclamation.

AlternativeC As described for Alternative
B plus irretrievablealteration
of Bemers Bay during mine
operations.

AlternativeD ASdescribed for Alternative
B plus irretrievablealteration
of Sweeny Creek from
tailingsduring mine
operation.

AlternativeE Same as AlternativeB.

AlternativeF Same as AlternativeB

Noise

AlternativeA Current noise sources would
be removed upon
reclamation.

All Action No irreversibleor
Alternatives irretrievablecommitments

have been identified beyond
those discussed under other
resourcessuch as wildlife
and noise.

,

4-128



CHAPTER FIVE

LIST OF PREPARERS



Kensington Gold Project FINAL ENVIRONMENT& lMPACT STATEMENT Chapter 5

The EIS for the KensingtonGofd Project was
prepared by ACZ Inc. as a third-party contractor
for the Forest Service. ACZ Inc. has
responsibliii for completion of the EIS under
the direction of the Forest Service and has
utiiized several subcontractors in the
preparation of this EiS. The Forest Service was
responsible for review and acceptance of the
EIS. The foiiowing are iistsof individualson the
Forest Service iD Team and ACZS ID Team
who were directly invoivedin the effort.

A number of technically quaiified individuals
have participated in the preparation of this EiS.
Individualswith experience in Afaska and with
mining and its environmentaleffects have
contributed to this document.

Conrad Parrish, ACZ Inc. - Principai-in-Charge.
B.S. in Mining Engineeringfrom Coiorado
School of Mines. MBA Univers-kyof Phoenix
14 years experience in mining operations and
environmental aspects of mining activities in
Western North America, incfudingAlaska.

Michael Phelan, Cedar Creek Associates, inc. -
Project Manager and Wiidiife Bioiogist. B.A. in
Zooiogy from the Univers.Ryof Californiawith
postgraduate studies in bioiogy and ecoiogy
from San Diego State University. 16 years
experience in wiidiife students.

Jay James, ACZ inc. - AssistantProject
Manager. B.A. in Geoiogy from Western State
Coilege. 21 years experience in mining
geoiogy, mining operations, and regulatory
aspects of mining.

Lawrence Moulton, MJM Research - Fisheries
Bioiogist. B.S., M.S. and PhD in Fisheries
Biology from the Universityof Washington. 19
years of experience in north Pacific fisheries
investigationand over 11 years of experience in
Alaska fisheries studies.

Uwvrence Lestelle, MJM Research - Fisheries
Biologist. B.S. and M.S. Fisheries, Universityof
Washington. Field studies experience has
ranged from the Washington State coast to
Arctic coast. 18 years experience salmonid
ecology, effects of habitat alterations, population
dynamics and fisheries management.

Ed Ctyer, James M. Montgomery Consuiting
Engineers, inc. - Waste Water Treatment. 6.S in
Bioiogicai Science - CaliforniaState University,
Hayward, CA M.S.,EnvironmentaiBioiogy -
California State University,i-ia~ard, CA M.S.,
Ciiil Engineer - Cafiiomia State University,
Hayward, CA. 19 years experience in
environmentalengineering,water quaiii
management and process design.

Tom Kessler, Kesslerand Associates -
Oceanography. B.SC. in Bioiogyfrom the
Universityof Albe*, Ph.D. in Oceanography
from the Universityof BritishCoiumbia. Over 18
years experience in oceanography, fisheries
management problems and the mining industry.
Oceanography related expertise in marine
ecology, hydrodynamics, mathematics and
computer science.

Alan Krause, ACZ inc. - Geologic Engineer.
B.S. in Geology from Pacific Lutheran
University,M.S. in EngineeringGeoiogy from
Mackay Schooi of Mines. 10 years experience
in geotechnicai aspects of mining operations
with 7 years Alaska experience.

Vladimir Straskraba, Hydro-Geo Consultants,
Inc. - Hydrogeologist. B.S. and M.S. in
Engineering Geology, Czechoslovakia Schooi of
Mines. 30 years experience in surface and
groundwater studies for mining operations.

Janet Shangraw, Hydro-Geo Consultants, Inc. -
Hydrogeoiogist. B.S. degree in Watershed
Science/Hydroiogy from Coiorado State
University. 10 years of experience in hydrologic
investigations.
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Patrick Burden, Northern Economics -
Economist. B.S. in BusinessAdministration
from Portland State Universityand M.S. in
Economic Gmgraphy from Pottland State
University. 10 years experience in evaluating
socioeconomic impacts of industrialfacilities,
municipal expansions and government projects
in Alaska

Mary G. McGown, Beck & Baird Associates-
Visual and Recreation Resources. B.A. degree
from Universityof Notihern Colorado and MIA
in kndscape Architecturefrom Universityof
Colorado at Denver. Graduate studies in
recreation and social ecology at the University
of Idaho. 9 years experience in visual resource
assessment, recreation planning, design and
research.

Kent A. Crofts, IME - Vegetation, Wetlands,
Soils, Reclamation. B.S. and M.S. in Range
Science from the Universityof Utah. 15 years
experience with environmentaland reclamation
aspects of mining.

Jack Lobdell, Lobdell & Associates - Cultural
Resources. B.A. in History/Anthropology from
Universityof New Mexico, M.A. in Anthropology
from Universityof Wyoming, PhD in
Bioarchaeology from Universityof Tennessee.
19 years experience in cultural resource
investigationsand academic research with
special emphasis on Afaska.

Clifford Cole, TRC Consultants - Air Quality.
B.S. and M.E. in Mechanical Engineeringfrom
Cornell University. 17 years experience in
technical air quality assessment work and
regulatory aspects of air quality.

WNiam Craine, James M. Montgomery
Consulting Engineers, Inc. - Transportation.
B.S. Ciiil Engineering, Universityof Akron. 20
years experience with transportation, sewer,
water, coastal stabilizationand marine facilities
in Alaska.

James Wtlder, Hart Crowser, Inc. - Noise. B.S.
Civil Engineering, Univers.Ryof California, M.S.
C~il Engineering, Universityof Washington. 10
years experience in assessment, licensing
design and construction of industrialfacilities in
the Pacfic Northwest and Alaska.

Melissa Blackmer - Word Processing.

The following individualsare members of the
Forest Service ID Team. They contributedto
the EIS by assisting in the scoping process and
by providing review and input throughout
development of the document.

Roger Birk - EIS Team Leader. B.S. in Natural
Resource Management from Lincoln University,
Missouri. 13 years experience with the Forest
Service and Bureau of land Management.

Paul Bradford - Economics. B.S. in Natural
Resource Management from Ohio State
University,M.S. in Forest Management from
Oregon State University. 13 years experience
with the Forest Sewice.

Linda Christian - Recreation. B.S. in Forestry
from Humboldt State University,California
15 years experience with the Forest Service and
private industry.
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Stan Davis - Cuiturai Resources. B.A. and M.A
in Archeology/Anthropology from the University
of Northern Coiorado. 20 years experience with
the Forest Sewice and private industry.

Judi Falk - Wiidlife. B.S. in Biology from
Centrai Michigan University. M.S. in Wlldiiie
Management from Virginia Poiytechnical
Institute and State University. 10 years
experience with the Forest Setvice and Nationai
Park Service.

John Kato - Geoiogy/Minerais. B.A. in
Geology and B.S. in Geological Oceanography
from Caiifomia State Univers.hy/Humboldt. 16
years experience with the Forest Seivlce and
Bureau of iand Management.

Don Martin - Fisheries. B.S. in Wildiife
Management from the Univers.Ryof idaho, M.S.
in Fisheries Resourcesfrom the Universityof
Aiaska, Fairbanks. 2 years experience with the
Forest Sewice.

Michael Martin - Economics. B.A. in
Economics from Universityof California, Santa
Barbara. M.S. in Economics from Universityof
Oregon, Ph.D in Economics from Universityof
Oregon. 11 years experience with Forest
Setvice, Bureau of Land Management, and
United Nations.

Dom Monaco - Visuais. B.S. in landscape
Architecture from Penn State University. 19
years experience with the Forest Service, Corps
of Engineers, and private industry.

Kathieen Morse - Economics. B.S. in Natural
Resource Economics from Montana State
Univera.Ry.Graduate Study in Coastal Zone
Management at Universityof Washington. 4
yeara experience with the Forest Setvice and
private industry.

Margaret Beiiharz - Hydrologist. B.S. in
Freshwater Ecosystems 1977 from Huxiey
College, Western Washington State University.
14 years forest management experience with 8
years focused on hydrologic issues.

Steve Paustian - Hydroiogy. B.S. in Watershed
Management from Coiorado State University
M.S. in Forest Hydroiogy from Oregon State
University. 13 years experience with the Forest
Service.

Dennis Rogers - NEPA Coordinator. B.S. and
M.S. in Geology from Kent State University,
Ohio. 18 years experience with the Forest
Service and private industry.

Betty Wiit - Geotechnicai Engineer. B.S. in
Geoiogicai Engineeringfrom the Coiorado
Schooi of Mines. 4 years experience with the
Forest Service and U.S. Geological Suwey.

j
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IINDEX
I

Air Quality 1-4, 1-7, 1-8, 1-11, 2-5, 2-25,2-26,
2-32, 2-45, 2-61, 3-1 to 3-3, 4-1 to 4-9

Construction: 2-25,2-32, 2-45,4-2
Production: 2-25,2-26, 2-32,245, 4-2

Alternative% 2-1 to 2-4,2-45 to 2-57,2-58,
2-61, 2-62, 2-73, 2-75 to 2-77, 2-78 to
2-84

Comparisonr 2-75 to 2-84
No Action: 2-2,2-47
Preferred: 2-75

Aquatic Resources: 2-21, 2-30, 2-45, 2-60,
2-70, 3-20 to 344, 4-36 to

Freshwate~ 3-38 to 3-4,4-51 to 4-57
Marine: 4-36 to 446

Anadromous Fish: 1-4, 3-24,3-30 to 3-35,
340,3-50,3-58, 3-109

Commercial: 14, 243,3-35 to 3-38, 3-109
Crab and Shrimp: 3-37,3-38,3-109
IntertidalCommunities: 3-24 to 26, 3-109,
Marine Fish: 2-21,3-24,3-27 to 3-30,3-58,

Marine Discharge/Outfall: 246,2-74,4-36 to
446

Location: 2-20, 2-46,249, 2-50, 2-51, 2-52,
2-54, 2-55, 2-56,2-57

Mixing Zone: 1-4,2-42, 2-50, 2-52, 2-54,
2-55

Monitoring: 2-61, 2-74,3-27,3-38,3-39,
Oceanography 3-20 to 3-23,4-39
Spills: 14, 1-7, 1-8, 1-11,2-25, 2-32,4-36,

447, 449, 4-51, 4-52
Climate/WeatheK 2-21,2-24,2-31, 3-1 to 3-3,

3-9,3-11,3-58, 3-72, 3-86
Geotechnical Considerations: 2-20, 2-62,

2-73, 2-74, 2-75, 3-5 to 3-8, 4-9 to 4-16
Dam Stability 2-7, 2-15 to 2-18, 2-20, 2-27,

2-62, 4-10, 4-11,4-12,4-13
Seismic: 3-5 to 3-7,3-21,4-9, 4-11,4-12, 4-13

Issues: 1-3 to 1-5, 2-3, 2-78 to 2-84
Mitigation: 2-2, 2-58 to 2-61
Monitoring: 2-58, 2-61, 2-62, 2-63 to 2-69,

4-115
Noise: 14, 1-5, 2-24, 2-60, 2-61, 2-62, 3-111,

3-112, 4-117 to 4-124
AssessmentMethods: 3-112, 4-117, 4-118

Helicopter 2-24, 4-118 to 4-122, 4-124
Permissible 3-112

Options: 2-1, 2:2, 2-4 to 246
Fuel Use: 2-25
Hazardous Materials: 2-26
Housing: 2-20, 2-21, 2-42
Marine Discharge: 2-20, 242
Mill Wastewater Treatment: 2-10 to 2-15, 2-32

to 2-33
Cyanide Destruction: 2-10 to 2-12,2-32,2-34
Metals and Suspended Solids: 2-12 to 2-15,

2-33, 2-35
Mining Method: 2-5, 2-27
ore processing: 2-7 to 2-10,2-29 to 2-32
Power Supply 2-25, 2-27, 244, 2-45
Project Location: 24
Rock Quarry 2-27
Tailings Disposal: 2-15 to 2-20, 2-33, 2-36 to

242
Conventional: 2-15 to 2-18
Dewatered: 2-18 to 2-20
Mine Backfill: 2-39
Submarine: 240 to 242

Transportation: 2-20 to 2-24, 242 to 244
Waste Disposal: 2-26
Waste Rock Disposal: 2-6
Water Supply 2-24

Permits: 1-7 to 1-13
Reclamation: 1-2, 14, 1-13, 2-2, 2-6, 2-46,

248, 249, 2-50, 2-58, 2-62 to 2-73,
4-55, 4-58, 4-115 to 4-117

Bonding: 1-13, 2-59, 2-70
Goals: 2-28,2-58,2-59
Monitoring: 2-58, 2-61, 4-115
Revegetation: 2-17, 2-20, 2-71,2-72

Scoping: 1-3
Socioeconomic: 14, 1-5, 2-21, 2-61, 3-75 to

3-108, 4-89 to 4-
Employment 2-32,3-77,3-79,3-95, 3-103,

3-104,3-105, 3-108, 4-89 to 4-105
Fiscal Conditions: 3-75, 3-82, 3-90, 3-101,

3-107, 4-99, 4-105
Health and Social Services: 3-79, 3-84, 3-85,

3-96, 3-99, 3-105, 3-106, 4-97, 4-104
Housing: 3-87, 3-90, 3-100, 3-101,3-107,4-91,

4-94 to 4-97, 4-104
Population: 3-85, 3-86, 3-90, 3-95, 3-99, 3-100,

3-103,3-109, 4-90 to 4-91, 4-93, 4-94,
4-102, 4-103

Public Utilities: 3-79, 3-87, 3-95, 3-96, 3-100,
3-101, 3-107, 4-98, 4-105

Schools: 3-82, 3-94, 4-97, 4-104
Soils/Vegetation/Wetlands: 344 to 348,4-57

to 4-62
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Transportation: 3-93, 3-lol, 4-lo5 to 4-112
Hazardous Material: 4-108
Helicopter 4-109, 4-110,4-111,4-1 12

Water QuaIii 1-7 to 1-12,2-11,2-59,4-16 to
4-36

Ground Wate~ 2-5, 2-30, 3-15 to 3-20, 4-31 to
4-36

Effectsof
Mine Waten 4-32, 4-33, 4-34
Tailings Disposal: 4-33,4-34,4-35
Waste Rock Storage: 4-33

Monitoring: 3-15, 3-17, 3-19, 3-20
Qual’~ 1-7,3-19,3-20,4-31 to 4-36

Surface Water 2-30, 2-59, 3-8 to 3-14,4-13 to
4-31.

Effects:
EffluentCharacteristics. 2-12, 2-13,
2-15,4-18,4-19,4-25, 4-26,4-27,4-28,
4-29
Mine Drainage: 2-20, 4-23
Sedimentation: 2-59,4-17,4-31
Spills 2-60,4-18,4-20,4-25, 4-27,4-28,
4-29, 4-31
Waste Rock 4-23
Water Supply 2-17, 2-24,4-17,4-18

Monitoring: 1-4, 3-11 to 3-14
Quality 1-4, 1-7,2-20, 2-29,2-30,3-1 1,3-13,

3-14,4-25, 4-26, 4-27,4-28, 4-29
Watersheds 3-8,3-10, 3-12
Water Treatment: 2-10 to 2-12, 2-33

Cyanide 2-7,2-10 to 2-12,2-33,3-14,
4-19, 4-22, 4-25, 4-31, 4-45,446, 449

Metals: 2-12 to 2-15, 2-33, 3-13, 4-19, 441
to 445

Wildlife: 1-2, 1-5, 1-9, 2-60, 3-49 to 3-62, 4-62
to 4-79

Black Beat 349, 3-50,3-53, 3-54, 3-5, 3-66,
3-94, 4-62 to 4-69, 4-70, 4-71 to 4-79

Mountain Goat 349 to 3-53, 3-57, 3-68, 3-94,
3-109, 3-110, 4-62 to 4-67, 4-68, 4-69 to
4-79

Raptors: 349, 3-57, 3-60, 4-78
Threatened and Endangered Species 1-9,

349, 3-50, 3-58, 3-61, 3-62, 4-72, 4-73
Waterbirds: 3-49, 3-58 to 3-60, 4-77
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